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Westlink 
Goes Under 


A major ham newsletter has 
bitten the dust after 13 years 
and 330 issues. Publisher Burt 
Hicks WB6MQV announced 
that the January 1, 1995, issue 
of the Westlink Report would 
be the last. “I would like to 
think that what we have done 
in the past thirteen years has 
made a difference for good in 
the hobby. We know we have 
influenced some decisions of 
the Federal Communications 
Commission as well as informed 
a few members of Congress, 
and perhaps helped shape the 
public debate on issues of in- 
terest to amateurs,” said Hicks. 

The demise of Westlink is 
not a total surprise. The newslet- 
ter has been fighting a well- 
known financial struggle for 
about eight years. But Hicks 
says it was lack of ZZZs rather 
than lack of $$$s that finally 


says four to five hours of 
daily sleep is simply not enough 
to keep publishing Westlink 
while working the graveyard 
shift as a Fox Television 
Engineer. There are only two 
other national newsletters com- 
parable to the Westlink Report: 
the ARRL Letter and the W5YI 
Report. Hicks calls the League’s 
newsletter “professionally done,” 
but adds that it lacks editorial 
freedom. The W5Y/ Report, on 
the other hand, had only three 
amateur radio stories in the last 
issue received. W5YI was also 


ports of a major financial dis- 
aster here at Wayne Green Inc. 
The W5SYI Report based that 
story on interviews with dis- 
gruntled former WGI employ- 
ees. TNX Westlink Report, No. 
687, January 1, 1995. 


FAR Scholars Sought 


The nonprofit Washington, 
D.C., based Foundation for Am- 
ateur Radio will once again co- 
ordinate the distribution of 56 
scholarships from a variety of 


donors for the academic year 
1995-96. Licensed radio ama- 
teurs may compete if they plan 
to persue full-time studies be- 
yond high school and are en- 
rolled or have been accepted for 
enrollment at an accredited uni- 


versity, college, or technical 
school. 

The FAR Scholarships range 
in value from $500 to $2,000 
each. Some have restrictions. 
More information and an appli- 
cation form may be requested 
before April 30, 1995, from FAR 
Scholarships, 6903 Rhode Is- 
land Avenue, College Park, Mary- 
land 20740. TNX WSYI Report, 
January 15, 1995. 
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Here’s Dan WB9TEQ, in Petersburg, Alaska. Hams aril their vehicles 
are a welcome sight in the land of the midnight sun, where telephones 


can be many miles away. Turn to our special photo essay on page 8. 
(Photo by George Pataki WB2AQC.) 
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ASTRON POWER SUPPLIES 


e HEAVY DUTY ¢ HIGH QUALITY © RUGGED ¢ RELIABLE 


MODEL VS-50M 


RS-L SERIES 


RM SERIES 


MODEL RM-35M 


MODEL RS-7A 


RS-M SERIES 
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MODEL VS-35M 
RS-S SERIES 


MODEL RS-12S 


SPECIAL FEATURES 


© SOLID STATE ELECTRONICALLY REGULATED 

e FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

e CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 
MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 
HEAVY DUTY HEAT SINK @ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY e MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty (Amps) 
SL-11A e 
SL-11R ° 
SL-11S ° 
SL-11R-RA e 


IcS* 
(Amps) 


PERFORMANCE SPECIFICATIONS 


e INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC * 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than Smv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size (IN) Shippin 
HxWxD Wi tbs] 
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2x7 x 9% 
25 x 75 x 9% 
434x7 x9% 
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MODEL Duty (Amps) 
RS-4L 3 
RS-5L 
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RM-60M 
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3 
4 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 
RS-12M 


Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 
RS-70M 


IcS* Size (IN Shippin 
(Amps) Hx Wx } Wt Abs) 
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3% x Bie x 7% 


Size (IN) snippl 
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5% x 19 x 8% 
5% x 19 x 12'2 
5% x 19 x 12'2 
7x 19 x 12'2 
Ics’ Size (IN) 
(Amps) HxWxD 
3 3 x 4% x 5% 
3% xX 64%x9 
3% x 6% xX 7% 
3% X 642 x 9 
4x 7% x 10% 
4x 7% x 10% 
4%2x8x9 
4x 7% x 10% 
5x9x 10% 
Sx at xt 
6 x 13% x 11 
6 x 13% x 12% 
Shipping 
Wt. (Ibs.) 


4% x8x9 
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Continuous 
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Ics* Size (IN) Shipping 
(Amps) HxWxD Wt. (ibs.) 
@13.8V 
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“The Rig Here”... 


If you suddenly found yourself in a 
contact with Barry Goldwater K7UGA, is 
this what you’d say? Or let’s say you call 
King Hussein JY 1 and he comes back to 
you. Is your next transmission going to be, 
“Roger, five-nine, over’? 

Hussein has better things to do than 
exchange signal reports just so you can get 
a QSL card from Jordan. He gets on the 
air because this is one way he can talk to 
people as a person. Ditto Barry. So why 
are you on the air? To get a listing in the 
ARRL Honor Roll? Is that it? There must 
be some better things you can do in this 
life, like have a better bowling score you 
can brag about to the other angels, or as is 
more likely, devils—if such exist outside 
of our own minds. : 

Ham radio is a magical communications 
medium. Are you trashing the magic with 
trivia? When you end a contact, how much 
more do you know about the person you’ ve 


Newcomers 
by Wayne Green W2NSD/1 


This Is Your Last Copy 


Well, maybe your next to the last copy, 
unless you are a paid subscriber. Two 
issues of Radio Fun are free—a sort of 
“welcome aboard” thing to newly licensed 
hams. If you are not yet a subscriber, I 
hope this will trigger you into subscrib- 
ing, to both Radio Fun and 73. This is a 
fun hobby with all kinds of interesting 
things to do and learn, but you need a 
monthly shot of excitement to keep you 
going. 

For the price of a dinner in an average 
good restaurant ($30) you can get a year’s 
worth of both publications. This will keep 
you up with what’s going on and help you 
find out how to get in on the fun thousands 
of hams are having with the hobby, whether 
it be sending packet messages or going on 
a DXpedition to St. Pierre. 

You’ll also get a load of my editorials. 
Some people love ’em, and some hate ’em. 
Some hams will drive hundreds of miles 
to hear me give a talk at a hamfest. 
Others mutter unprintables and skip my 
stuff. My goal, both in publishing my 
magazines and writing my editorials, is to 
help you enjoy the things I’m enjoying, 
to educate, to open new worlds for you, 
to keep you from being a crummy couch 
potato, to get you thinking, and perhaps 
to help you be more successful in life. 

The $30 price for both Radio Fun and 
73 is to help get you hooked. You really 
should pay $39, the regular subscription 
price. Tell you what, if you find you’re re- 
ally looking forward to each issue, you 
can lift a tremendous load of guilt from 
your mind by sending me the extra $9. Or 
by ordering my Declare War book for $10 
from Uncle Wayne’s Bookshelf. 

As a new ham I’m assuming that you 
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by Wayne Green W2NSD/1 


J 


contacted? What does he do? What other 
hobbies has he? What pets? What’s the 
most fun he’s had with ham radio? If he’s 
traveled much, where’s he visited? What 
books is he reading? Did he recommend 
some to you? Has he seen any really good 
movies lately? What’s he like to watch on 
Ve 

If you contact Barry, you already know 
a lot about him, so why not ask him if he 
has any ideas on what can be done to make 
Congress more honest so we don’t have 
endless Rostenkowski-type situations? Or 
what he thinks is a good solution to the 
health care mess? 

If you catch JY1, ask him how Jordan 
is doing. You might even press him by ask- 
ing if he has any plans for getting Jordan’s 
educational system out of the pits. Jorda- 
nian kids had the lowest marks of any coun- 
try tested. Even worse than American kids. 
But we can be proud that American kids 
came in second from last. 

What do I get asked when I make a 


are intelligent, interested in technology, 
and adventurous. This is the picture I have 
of you in my mind as I write my editori- 
als and help Charlie Warrington WA1RZW, 
our Senior/Technical Editor, pick the ar- 
ticles for us to publish. Sure, we have some 
serious nut cases (mostly Extra Class hams, 
oddly enough), but 99% of my mail is from 
hams I wish I had the time to meet and 
make my friends. 

You’re going to enjoy the columnists 
I’ve rounded up to help you have more 
fun. And to learn more. No fair just 
rag-chewing and not learning. That’s cheat- 
ing. Cheating yourself most of all. It’s fun 
learning how ham Teletype works. It’s a 
ball building something and actually 
getting it to work! Wait’ll you start 
getting some gorgeous pictures via Clover 
from Africa. You’ll be driving your 
family and friends to distraction with more 
beautiful pictures every day from weird 
places around the world. 

It’s exciting to get a new piece of ham 
gear and get on the air with it, whether it’s 
a 1-watt rig built into a matchbox, ora 
new kilowatt linear. My magazines run 
circles around the others when it comes 
to reviewing new equipment. Once you 
get to know what you are doing, I’d like 


to see what you can do in reviewing. 


something you’ ve bought. Both of my 
magazines are written almost 100% by the 
readers. Like you. 

So send me a check for $30, or call in 
your credit card number, and let’s make 
sure you won’t miss an issue (603-924- 
0058). Most of the hams I entrap into sub- 
scribing keep right on for the rest of their 
lives. Well, what better amateur radio 
reference library can you have than a shelf 
full of 73s? 


contact? Well, first of all, probably one in 
10 of the hams I contact actually recog- 
nize my call, so I start out on the same 
footing as you. Despite my spelling out 
my call, around one out of four get it wrong. 
If they continue to get it wrong after I’ve 
corrected them, I then start getting their 
call wrong. My that upsets them! Some 
get furious! 

I must admit that I’m frustrating to 
contact. I don’t volunteer what rig I’m 
using, or what antenna. I don’t even go 
into great detail on the weather. No, for 
Starters I ask them what they do. Then I 
ask what other bands they’re on. I hunt 
around for something of mutual interest 
we can talk about. 


What’s Your Most Exciting Ham 
Experience? 


I’ve been writing about my ham expe- 
riences for over 40 years now in my 
editorials. I’ve written about Operation 
World-Wide, where I flew around the world 
on an Air Force plane, operating 20m SSB 
the whole way, and visiting hams in 
22 countries. And I’ve written about my 
DXpeditions. I’ ve operated from over 60 
countries so far, and every one of them 
provides interesting stories. 

I want to know what you’ ve done in 
amateur radio that’s been exciting for you. 
I'll bet a bunch of Radio Fun readers would 
be interested too, so get cracking at a word 
processor and let’s see what you’ ve been 
doing. You might encourage other readers 
to try something new. 

When I first got involved with RTTY I 


The truth is that no one using this new system 
has ever failed the S wpm code test. And it is high- 
ly unlikely that anyone ever will. We’re talking 
about such a total no-brainer approach that many 
people are able to spend less than 15 minutes us- 
ing this speed system before being able to ace the 
Novice-Technician code test. : 

Help your children, your wife and your friends 


system. Get your kids to help their friends to get 
their licenses. If we’re going to try and keep our 
ham bands we need tens of thousands more hams. 
Millions will be even better. 

Help start kids on their way toward high-tech 
careers by getting them hooked on hamming. The 
biggest obstacle to a ham license in the past has 
been the code. Now, with this new miracle sys- 
tem, this is just not even a minor problem. No 
longer will there be the slightest stress when tak- 
ing that stupid code test that the ARRL Board of 
Directors has forced the FCC to continue to use 
as the primary method for keeping newcomers 
away from the hobby. 

With the success of America in the next centu- 
ry dependent on our ability to provide high-tech 
career workers to deal with the information high- 


Anyone (including you) can learn the 
Morse Code in one hour! 
Forget the No-Code License and 
get your Tech-Plus Ticket. 
Guarantee: You'll pass the 5 wpm code 
test with Uncle Wayne’s system or 
YOU GET A 100% REFUND! 


get their ham licenses with this ultra-fast code | 


1Hr. Code Course 
Uncle Wayne’s Bookshelf ¢ Peterborough NH 03458-1107 
Or call 603-924-0058 © Fax 603-924-9327 


had.a ball. It was fascinating learning about 
digital communications and building the 
equipment to make it happen. We even put 
up one of the first ham repeaters just so 
the RTTY nuts around New York could 
all contact each other on 2m. And that was 
back around 1950. 

If you talk to any of the early sideban- 
ders they’Il tell you about the early side- 
band vs. AM wars. The AM old-timers 
didn’t give up easily. But then neither did 
the old-time spark operators. “Spark 
Forever” was the cry! 

So what happened when you first tried 
packet? Or maybe you’ ve been having a 
ball on our ham satellites? If not, why not? 
And if so, how about telling us about it? 
Don’t get me started on hidden transmit- 
ter hunts! No, I’d rather get you started. 
Sure, I talk about myself. I explain, 
perhaps not too convincingly, that this isn’t 
ego, it’s an effort to get you to break loose 
and write. 

Did I tell you about the time I set up the 
JY73 repeater in Amman and got His 
Majesty active on 2m? Probably. Okay, 
did I tell you about when I was flying to 
Swaziland from Johannesburg and while 
I was talking over a ZS repeater from the 
plane suddenly I heard the Swaziland 
repeater and found myself also talking with 
the Swaziland hams? 

You may not be able to top that, but you 
certainly must have some interesting 
stories to tell of your ham experiences. So 
tell them. I’Il be interested to hear from 
you, and the readers will love it too. It 
might even help get them off dead 


center. 


way and the computerization of the workplace, 
amateur radio provides a fun way to ger kids in- 
terested in leaning about technology. It beats the 
heck out of Nintendo and Sega, which teach noth- 
ing. It even beats sports, which provide a good 
living for a handful of stars and disappointment 
and poverty for the losers. 

We need to see radio clubs sprouting in our sec- 
ondary and high schools again. We need to see 
hamming become a major activity in retirement 
homes and villages. We have room for millions 
of hams on our bands...of which we’re using less 
than 0.2% today on any regular basis. Yep, that’s 
right, 99.8% of our ham bands are just sitting 
there almost totally unused, with us waiting around 
for the FCC to sell them off and pocket the mon- 
ey without even a word of thanks. 

How much are we charging for Uncle Wayne’s 
One Hour Guaranteed Miracle Code Course? 
$5.00 postpaid. That’s right, it’s only five bucks! 
Since our charge card minimum is $7.50, maybe 
you should order some of Uncle Wayne’s excit- 
ing adventure stories as advertised by Uncle 
Wayne’s Bookshelf. Or send $5.00 cash or check. 
This will be one of the better five bucks you'll 
ever spend. $50 a dozen, if you like to spread joy. 
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Tuned LC Oscillators eS 


by Robert C. Green W3RZD 


Five years after his invention of the triode 
vacuum tube, Lee De Forest in 1912 discoy- 
ered a means of improving the selectivity and 
sensitivity of radio receivers. He called his 
discovery regeneration. Since its discovery 
regeneration has become a very important 
factor in electronics. Perhaps its most impor- 
tant role is in the development of the VFO, or 
Variable Frequency Oscillator, used in trans- 
mitters, receivers and test equipment. 


Feedback and Polarity 


Basically, regeneration is feedback. That is, 
a portion of the output of a circuit is fed back 
to the input to reinforce the signal. When the 
regeneration is of the correct magnitude and 
phase, oscillation will result. Because audio 
and radio frequencies are alternating currents 
each cycle of the signal has a negative and pos- 
itive half, which means that at any instant they 
have a certain polarity. For oscillation to take 
place the signals must be “in phase,” meaning 
that the returned signal has to be of the same 
polarity as the incoming signal. If the feed- 
back is out of phase it is said to be degenera- 
tive, or negative feedback. Negative feedback 
will not increase the gain of a circuit but will 
reduce distortion and improve stability. 

In a typical vacuum tube circuit, and in some 
transistor circuits; the original signal will be 
reversed in polarity by 180 degrees as it pass- 
es through the circuit. When this happens the 
portion of the output that is fed back to the 
input will be out of phase. To correct for the 
reversal another stage of the same design will 
have to be added and the returned output 
taken from it. 

Regeneration can also be unwanted. One 
form of unwanted audio regeneration will oc- 
cur if the microphone of a public address sys- 
tem picks up some of the output and feeds it 
back into the amplifier. The result is an un- 
controlled squeal in the loudspeakers over a 
wide band of audio frequencies, thus turning 
the amplifier into an audio frequency oscilla- 
tor. Actually, in this case the regeneration is 
caused by external sound, not by an internal 
electrical signal, but the effect is the same. 
When the microphone is moved to another 
location or the microphone gain control is 
reduced, the squeal stops. By reducing the gain 
the amount of regeneration is controlled. 

This example shows that an amplifier, 
audio or radio frequency, when the proper 
conditions exist, can become an oscillator. 
However, the amount of regeneration must be 
controlled if the oscillator is to be useful. The 
amount of feedback needed for oscillation is 
given as: The percentage of attenuation in the 


Filter 


Amplifier 


Figure 1. Feedback circuit. 
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feedback circuit multiplied by the gain in the 
amplifier must equal | or greater. So if the 
attenuation factor of the feedback voltage is 
0.2, the gain of the amplifier must be 5 or 
greater. There will always be some attenua- 
tion in a feedback circuit. 


Frequency 


The frequency of the feedback signal also 
has to be controlled and this is done with a fil- 
ter network. See Figure 1. The filter for RF 
circuits is in the form of an LC (inductor 
capacitor) network. LC circuits can be used as 
low as 15 kHz, but circuit components are large 
and there will be instability. 

When the feedback filter is a series LC 
circuit the frequency to which it is tuned is 
accepted and other frequencies rejected. If the 
filter is a parallel LC circuit the tuned frequency 
is rejected, with the unwanted frequencies 
bypassed to ground. Hence, the filter should 
be a parallel LC circuit. One easy way to 
remember the difference between series and 
parallel circuits is to think of the parallel tuned 
circuit in the front end of a receiver. Here the 
rejected or tuned signal is the one that is am- 
plified and detected, and the unwanted 
frequencies are shunted to ground. The tuned 
filters are shown in Figures 2 and 3. 

Although LC oscillators are normally used 
as VFOs, they can be of a fixed frequency. This 
can be done by substituting fixed value ca- 
pacitors for the variable capacitor. However, 
it’s better and easier if a variable capacitor is 
used and its shaft locked mechanically at the 
frequency desired. Of the many types of VFOs 
the Hartley and Colpitts are the most popular, 
and the circuits for these are shown in Figure 
4. There are variations of both types that 
carry different names. Any of the circuits can 
be used in either solid-state or tube form. 


Controlling Feedback 


As was mentioned previously, the amount 
of regeneration in an oscillator has to be con- 
trolled so that only a portion of the feeaback 
is returned to the input. This is done in the 
Hartley oscillator by applying the feedback 
voltage to a tap on the coil, and through mu- 
tual inductance a portion of the voltage is fed 
into the larger section of the coil. However, 
the entire coil is part of the tuned circuit. The 
tap is placed between 15% and 25% of the 


Figure 2. Series LC circuit. 
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total winding from the ground end. The tap 
placement is dependent on the gain of the tube 
or transistor—the lower the gain the higher the 
tap from ground. 

The feedback voltage in a Colpitts oscilla- 
tor is controlled by applying it to a tap between 
two fixed capacitors in the LC circuit. The two 
capacitors are usually of the same value, but 
not always. If there is a difference in capacity 
it will be determined by the gain in the tube or 
transistor, but the total capacity of the two 
capacitors must still resonate the coil to the 
desired frequency. Due to the reactance 
(AC resistance) of the capacitors, part of the 
feedback is shunted to ground and part is fed 
into the circuit. 

The Colpitts oscillator shown in Figure 4 
has a variable capacitor in series with the coil. 
This looks like a contradiction to what was 
said about needing a parallel LC circuit, but a 
closer look will show that the series LC is 
actually in parallel with the tapped feedback 
capacitors. The purpose of the series capaci- 
tor is to afford a means of tuning the circuit. 
Both the Hartley and Colpitts are stable 
oscillators at the lower frequencies, but for 
operation at the higher frequencies the Hart- 
ley has better stability. 


Bias 

All types of oscillators and amplifiers require 
a bias voltage. Bias is a DC voltage applied to 
the control element of a tube or transistor that 
sets a reference level around which the AC 
input signal operates. There are three classes of 
bias: Class-A, Class-B and Class-C. Class-A 
can be defined as when the output current of 
the amplifying device flows through 360 
degrees of the input voltage cycle. In Class-B 
operation the output current flows for only 180 
degrees of the input voltage, or one-half of an 
input cycle. With Class-C operation the output 
current flows for less than one-half of an input 
cycle. For the output signal to have the same 
characteristics as the input signal, Class-A bias 
is used. Class-A is used in oscillators and some 
RF amplifiers. Audio amplifiers can be operat- 
ed either Class-A or Class-B, while Class-C is 
used only in RF power amplifiers. 


Temperature Stability 


For any oscillator to be useful it must have 
a stable frequency. Stability is mainly depen- 


Figure 3. Parallel LC circuit. 


dent upon the type of construction and the 
quality of the parts used. It is important that — 
internal heating be kept at a minimum. 
Regardless of what type of circuit is used, 
remember that the coil/capacitor combination 
will be affected by the location of other parts 
and nearby metallic objects, so consideration 
must be given to the circuit layout. ~ 

The value of the fixed capacitors must also 
remain stable with changes in temperature. 
Small ceramic disc types should not be used 
as their capacity changes considerably with 
temperature. Polystyrene capacitors are much 
better. They have very little change with tem- 
perature, and their manufacturing tolerances 
are small. Silver mica capacitors are very good 
if temperature-stable ones can be found. Some 
silver micas will show an increase in capaci-- 
ty and others a decrease as the temperature 
rises. If these capacitors are to be used each 
one should be heat-checked for change for a 
period of several hours. This can be done by 
connecting the capacitor to a capacitor check- 
er and blowing warm, not hot, air from a hair 
dryer across it, but don’t let the warm air strike 
the capacitor checker. This requires checking 
quite a lot of capacitors before a few stable 
ones are found. 


Construction 


The variable capacitor should be of double- 
bearing construction, meaning that each end 
of the movable rotor should be supported by 
ball bearings. Preferably, this capacitor should 
have four feet to ensure solid mounting. The 
plates of the average variable capacitor are 
made of aluminum, which expands with heat 
and can cause a change in capacity. Variable 
capacitors with brass-plated or solid-brass 
plates are available and should be considered; 
however, their price is very high. 

The coil should be air-wound using large- 
diameter solid wire to keep down expansion. 
If the coil has to be wound on a form it should 
be of hollow ceramic or steatite. A form that 
has a metallic core, such as powdered iron or 
solid brass, should be avoided as the core will 
expand with heat and change the inductance. 
The coil should be mounted at least one coil 
diameter from other parts that could affect the 
inductance. In all cases the coil should be paint- 
ed with several coats of a good quality coil 
dope to hold the turns in place. 

When the VFO is to cover several bands of 
frequencies the Hartley circuit should be con- 
sidered in place of the Colpitts as only one tun- 
ing capacitor is needed. However, the addi- 
tional frequency bands require additional coils, 
so a band-changing switch for the coils is 
necessary. The switch should be made of 
ceramic or steatite for rigidity and low RF loss. 
Never use plug-in coils. Plug-in coils require 
entry to the VFO which can result in damage, 
such as movement of wires or parts, or dam- 
age to the coils as they are handled. Another 
point to consider is that each plug-in coil will 
be of a different size (smaller for the higher 
bands), making it difficult to have a common 
mounting base. 

The major rule in the construction of any 
variable or fixed frequency oscillator is rigid- 
ity. There shouldn’t be any flexing or twisting 
of the chassis or any component. If the oscil- 
lator is to be portable, such as a signal gener- 
ator, the rule of rigidity also applies to the 
cabinet housing the unit. Any flexing of the 
chassis or cabinet can cause a change in the 
output frequency, so the cabinet should be made 
of metal, preferably steel. 

A metal chassis is preferred to PC board 
construction, and a steel chassis is preferred 
to an aluminum chassis. Size-for-size, steel 
will not twist and flex as will aluminum. To 


Continued on page 6 
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Write to: Radio Fun Letters 
70 Route 202-N, 
Peterborough, NH 03458 


Charlie Smith KE4OZN, Chattanooga 
TN Wayne, I agree with your opinion of the 
code. I am a new Tech Class ham and am plan- 
ning on upgrading ASAP. However, I see no 
need to prove myself over and over again. The- 
ory is fine but code speed is outdated. 

I am interested in just about everything on 
this new hobby but know that it’ll take time— 
and money—to explore . . . That’s what it is 
about! 

Right now I’m trying to get as many fami- 
ly members as | can interested in radio. It’s 
tough, but I’m gonna do it! 

In closing I simply want to say how great 
this hobby really is. We need to let others know. 

E.E. “Tex” Heintzelman N7ULU, Phoenix 
AZ I look forward to Radio Fun and 73 each 
month. I am an old man but the richest in the 
world with friends in ham radio. I was inter- 
ested in ham radio for a long time, then in 1989 
I made up my mind to get my ticket in 1991. 
I had.an HF rig and a 2 meter rig. I got my 
Tech-Plus and in about a year I got my Gen- 
eral. Last September I aced my Advanced. 
Now | am studying for my Extra. J read all the 
articles of importance to me to better myself 
and to help all mankind. I am 68 years old and 
100% disabled, but my mouth and brain still 
work. I like public service. I belong to four 
clubs to keep busy. 

If I find an article very interesting I put it 
on cassette. 

Wayne, I really like the way you put your 
point across. Keep up the good work! 

Rich Ballieu WBOTML, Sioux Falls SD 
Wayne, I read your November 1994 “QLF” 
column about Technician and Tech-Plus li- 
censes being grandfathered to General. Sure, 
code is fun. But maybe there are Techs who 
just want to stay that way. I have a friend who 
has been a Technician for a number of years 
and he enjoys it. He operates 2 meters and 6 
meters. 

I was a Technician Class licensee from 1982 
to 1991, then in 1991 I got my General Class 
license. Sure, I was working on Morse code, 


but I was having a difficult time with it until 
one day a ham came to Rapid City, South Dako- 
ta, from Florida to get his RV worked on and 
we talked a little bit. He encouraged me to take 
the 13 wpm code test. A friend of mine in 
Rapid City also encouraged me to take the test, 
and we both took it. 

Here are the two ingredients you need in 
anything you do in life: Number one is atti- 
tude; number two is that a person needs a chal- 
lenge. Needless to say, we both got our Gen- 
eral Class licenses. I didn’t want to be con- 
sidered a Tech or Tech-Plus anymore. 

In June 1994 I got my Advanced. Why? Be- 
cause it’s the next step higher from General, 
has more frequencies on HF, and more modes 
(even though I use CW or SSB). I had a chal- 
lenge and encouragement from my wife. I 
failed the test the first time, but in in June I 
had the right study material and my wife helped 
me on it. So that Saturday morning it took me 
15 minutes to do the written part and I passed 
it with a 100% score. 

Then in September 1994 I took my GROL 
commercial radio exam in Sioux Falls, South 
Dakota, by the ISCET group in Texas, which 
has a testing site here in town. I took the test, 
and 14 days later I got my Proof of Passing 
certificate. Then, on November 25, 1994, I got 
my lifetime GROL license. 

Two licenses in one year, not bad at all! But 
to get back to the subject, Morse code is not 
being phased out. Read Morse Code: The Es- 
sential Language from the ARRL. I did. It'll 
help you on upgrading or change your way of 
thinking about CW. CW is not dead by any 
means. Like anything else in life, “Use it or 
lose it.” 

If a person wants to stay Tech or Tech-Plus, 
that’s fine; or General, for that matter—that’s 
fine, too. I don’t want Extra. I don’t care to do 
20 wpm; 13 wpm is sufficient for me. As for 
the theory, leave it to a physics or math in- 
structor. ve got my commercial license, and 
that’s good enough for me. My wife has helped 
me out, and my attitude and job situation have 
gotten better. It’s all up to the individual. It 
has been a good year. 

John Byrne WB6VFT, Quartz Hill CA I 
have just subscribed to Radio Fun and have a 
suggestion. Like some amateurs, I am intim- 
idated by the numerous buttons, switches and 
combinations of functions on the 2 meter rigs. 
I currently own an Alinco 110T/E and I may 
not be operating it properly. To help me and 


others who own technically sophisticated ra- 
dios you might, through your magazine, ex- 
plain the function of the “Reverse” key, “Shift” 
key, encoder, “Function” key, etc., on such ra- 
dios as Kenwood, Alinco, Icom, Yaesu, etc. 

Kenton Larson KBOMEO, Loveland CO 
I just got your sample issue of Radio Fun and 
I really like it. I have been trying to get a used 
radio from a friend. I have just now purchased 
it, with a power supply and a J-pole. I really 
like your construction articles because they 
are simple and look like they are very useful. 
Your product reviews are easy to understand 
and well-written. I am concerned about the 
shortage of good used parts, and the price of 
new ham gear. 

Douglas E. Stangler AB7BU, Renton WA 
I have only been a ham since 1993, but after 
reading all the controversy about eliminating 
the code as a requirement, I have formed my 
own opinion about the situation. I believe that 
the code should be eliminated because it just 
isn’t an important means of communications 
anymore. Those who want to learn the code 
would always be free to pursue that aspect of 
the hobby on their own. On the other hand, I 
do not think it should be made any easier to 
achieve the different levels of license classes. 
I propose that if code were eliminated, or the 
speed requirement reduced, the written por- 
tion be made much more difficult. This means 
that the FCC must stop giving away the 
answers and that the tests be structured in such 
a way that knowledge of electronic theory must 
be demonstrated, rather than answers being 
memorized. I think this change would satisfy 
those who want people to have to earn their 
privileges. I was one who hated to study the 
code (and have never used it) and would‘much 
rather have spent the time on Jearning the 
theory. 

Ken Porter, Walkersville MD As of Novem- 
ber 12, 1994, I’m a new amateur radio oper- 
ator. I obtained my Technician Class license, 
and as soon as I receive my new license from 
the FCC I'll have my call letters! I’m already 
working on my General Class license and hope 
to take the test in February, the next time the 
VEC will be in my area. 

I have already put together two kits, one a 
6 meter receiver from Ramsey Electronics, 
and the other a 1 watt, 80 meter CW trans- 
mitter from 624 Kits. I thought that doing VHF 
and above, plus HF kits, would be most in- 


teresting. 


AMSAT Phase 3-D Under Construction and 
On Schedule for April 1996 Launch! 


Photo A. AMSAT-NA V.P. Engineering Dick Jansson WD4FAB (L) and Exec- 
utive V.P. Keith Baker KB1SF (R) inspect one of the flight model solar panels 
for amateur radio’s newest and most advanced satellite. Working at the P3-D 
Lab at Weber State University in Ogden, Utah, the men display the Kapton 
electrical insulation layer. These panels, valued at more than $50,000, were 
donated to the project. (Photo by Ralph Butler, Weber State University.) 


Say You Saw It In Radio Fun FEBRUARY 1995 5 


Photo B. Later, Jansson applied 
epoxy resin to the edge of one of the 

panels, which are constructed of 1/2” 

thick aluminum honeycomb material 
covered by a thin carbon composite 

facesheet. Each panel weighs only 
a few kilograms. 
(Photo by Keith Baker KBISF.) 


Full-Wave Loop Antenna for 2m 


by J. Frank Brumbaugh KB4ZGC 


Here is an ideal “quick and dirty” antenna 
for the traveling ham. It can be rolled up, car- 
ried in your pocket, then taped or thumb-tacked 
to a hotel or motel room wall. It also can be 
easily erected in the woods while camping, or 
anywhere communication is needed in a hur- 
ry. It is a broadband antenna and provides a 
much wider range than the usual rubber ducky. 

Illustrated in Figure 1, the antenna consists 
of 82 inches (208 cm) of insulated wire fed by 
two multiples of electrical half-waves of 50 
or 75 ohm coax. 

The measurements shown are very impor- 
tant to ensure an SWR of less than 1.5:1, and 
were determined empirically. 

Full-wave loops for HF are usually set up 
to enclose the greatest area—a circle or a square. 
On 2 meters, both circular and square 
configurations resulted in an SWR of 10:1 or 
higher. 

I next tried a symmetrical delta loop with 
all sides equal in length. The SWR was 9:1, 
suggesting that a delta loop of some shape 
might provide a usable antenna. 

The dimensions given in Figure 1 are the 
result of a number of experiments with vari- 
ous triangular configurations. Not possessing 
test equipment to enable measurement of 


Tuned LC Oscillators 


Continued from page 4 


further minimize twisting, the chassis should 
be of heavy-gauge metal, and have four sides 
which are welded at the corners. Whether the 
oscillator is mounted in a cabinet or built in- 
to a transmitter, the chassis should have a steel 
bottom plate. 

When or if a PC board is used, it must be 
plated on one side only. If a double-sided board 
is used, the plating on the unused side will act 
as a capacitor and affect the tuning capacitor 
or the coil. The board should have a glass epoxy 
base as it is more rugged than a fiber base and 
less susceptible to flexing. The copper traces 
should be separated as much as possible, and 
all ‘surplus plating removed. Also, the board 
should be supported at as many points as pos- 
sible to prevent flexing. 

If a transformer-type power supply is to be 
incorporated in the design, the chassis should 
be large enough that the supply can be mount- 
ed at one end and the RF section at the other 


impedance at the feed point, I prepared a length 
of RG-59 with an electrical length of two wave- 
lengths. The measured cable length, includ- 
ing connectors, is 61 inches (155 cm). Using 
an integral number of half-wavelengths of coax 
ensured that my handheld would “see” the 
impedance of the antenna as if it were direct- 
ly connected to the feed point of the antenna. 

As a check to determine if the use of 
RG-59 coax was important, I replaced the 
RG-59 with a piece of RG-58 (52 ohm 
impedance) 8 inches long. In both cases the 
SWR was less than 1.5:1. Regardless of the 
75 ohm impedance of RG-59, the impedance 
at the end of an integral number of half-wave- 
lengths is the same as at the other antenna end. 

It would seem that this antenna configura- 
tion could easily be incorporated as the driv- 
en element in a two- or three-element beam. 
Also, it could also be translated to 222 MHz 
or 70 cm bands. Possibly delta loops for all 
three bands could be mounted in the same 
plane and share the same feed point. 

I do not have equipment for 222 or 70 cm, 
nor test equipment. Experiments with this an- 
tenna configuration will have to be made by 
well-equipped VHF/UHF hams. RF 

Note: Antennas West (1500 N. 150 W., 


end. Radio frequency chokes and harsh filter 
chokes should be installed in each lead of the 
power cord. This will prevent RF escaping 
from the enclosure on the power cord, and al- 
so prevent unwanted electrical noise, which 
could possibly modulate the RF signal, from 
entering. Along with this a shield made of steel 
should be placed between the RF section and 
the power supply to prevent 60 hertz hum from 
the transformer modulating the RF signal. A 
well-regulated output from the power supply 
is also a necessity. 

Bus bar is a type of wiring that has been in 
existence since the early days of radio, and is 
still in use today where circuit stability is re- 
quired. Bus bar is uninsulated, tinned, solid 
wire, usually about #16 in size. Due to the size 
of the wire it can be formed into rigid leacs be- 
tween components. Because of the rigidity of 
the bus bar it should be used for all connections 
to the frequency-determining parts, including 
the band switch. Each end of the bus bar should 
be mechanically secure before it is soldered. 

It is good practice to feed the output of the 


RF Choke 


Coax or 
Connector 


Figure 1. Full-wave loop antenna. 


Provo, UT 84604; 801-373-8425, Fax 801- 
375-4664) provides both a kit and a nicely- 
finished, ready-to-use version of the loop. The 
kit ($5.00 ppd.) includes plans, loop wire and 
connector. The ready-to-use version is called 
the PicoLoop(TM). The PicoLoop is fully as- 


VFO into a buffer (isolation) amplifier. This 
will prevent other circuits which follow from 
loading down the oscillator and pulling it off 
frequency. 

Before any VFO can be really useful there 
has to be a means of knowing the frequency. 
A large dial with a long pointer over a cali- 
brated scale is ideal. If the scale is marked in 
arbitrary numbers, such as 0 to 100, it means 
that each time the frequency is changed it will 
be necessary to guess or else refer to a previ- 
ously calibrated chart. Operation is easier if 
the dial scale is marked with the actual fre- 
quency. The VFO dial can be checked against 
a receiver that has a digital readout, or by us- 
ing a frequency counter. If the dial has a re- 
duction gear or if the tuning capacitor’s shaft 
has a reduction gear, it will make for a VFO 
that can be set “right on the button.” The re- 
duction drive should be a gear-to-gear ar- 
rangement, not a friction drive, and the gears 
should mesh snugly to prevent an inaccurate 
reading. Along with this the capacitor shaft 
must be in alignment with the dial and not bind 


sembled, totally insulated, amd complete with 
its own RF isolated 7-foot feedline and gold 
pin BNC connector. The PicoLoop is shipped 
with a glasses-size pocket pouch, and three 
transparent suction cups for quick installation 
on any window. The price is $19.95 ppd. 


against the panel. 

This article is intended to give you an in- 
sight into the fundamentals of LC oscillators 
and their construction. For details on the size 
of coils and capacitors for use on the amateur 
bands refer to one of the many amateur hand- 
books available. If you decide to construct an 
oscillator, remember that time is not of the 
essence. Taking your time in construction will 
pay off—you will end up with a piece of equip- 
ment that will be stable and will give years of 
satisfactory service. 

Referring back to the opening paragraph: 
Some readers will say that Edwin Armstrong 
invented or discovered regeneration. This is 
true, but that was in 1914. Both De Forest and 


Armstrong worked on the principle indepen- 


dently, with De Forest developing the idea in 
1912. However, De Forest did not patent his 
discovery. It took two more years before Arm- 
strong found the answer, and he did file for a 
patent, which was granted. After a court bat- 
tle, Armstrong’s patent was revoked and award- 
ed to De Forest. 


RF Choke 


Figure 4. a) Hartley oscillator; b) Colpitts oscillator. The Rbs are bias-setting resistors. 
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Getting Started in Hamming 


by John S. Szwarc N3SPW 


Do you remember your first contact? Mine 
was on August 30, 1994. With a borrowed 
5/8-wave mag-mount antenna my new 2 me- 
ter station was on the air. Jim N3ONE has the 
honor of being my first ham radio contact. 

Looking back at everything involved in 
getting my new ham radio license, I found 
myself wondering if all modern-day hams 
have the same experiences and difficulties 
getting started. Sure, it may not be as diffi- 
cult as the old days. The old-timers love to 
reminisce, telling stories of how they built 
their first radio from a tin can and a few 
resistors they just happened to have lying 
around. They tell me “real hams don’t use 
anything less than CW to communicate.” 

Well, OK. Things may not be as primitive 
as they were 50 years ago. Today new rigs 
are commonly available, eliminating the need 
to raid the kitchen for spare tin cans. And 
every now and then I hear one of those “real 
hams” on the local 2 meter repeater—and 
they’re not using CW! 

So you don’t have to learn the code to get 
started anymore. Getting your ticket is still a 
challenge! That written test is still much the 
same written test it was years ago. Sure, the 
wording of questions may have changed, but 
the basic material is still the same. 


My Story 


My involvement in ham radio dates back 
to my high school days. A friend of mine 
invited me to attend a Field Day operation set 
up at a local park. That was all it took; I was 
hooked! We stayed overnight working the air- 
waves into the wee hours of the morning! The 
entire operation was housed in a motor home 
and a carnival-type tent, powered by portable 
electric generators. 

That Field Day was when I made an amaz- 
ing discovery: Ham radio operators don’t have 
last names, they have calls! Afterwards, Chris 
KA3HOW encouraged me to sign up for a 
Novice licensing class. Sure, sounds like a 
good idea. I had fun at the Field Day and Chris 
said passing the code test wasn’t all that 
difficult. My dad gave me an old straight key 
he bought years ago and encouraged me to 
learn CW. Studying for the theory seemed 
easy enough. Then we started working on the 
code. I remember thinking that this has got 


to be the most difficult thing ever invented! 
How could anyone ever learn to recognize all 
the characters? Learning CW seemed so over- 
whelming to me. It wasn’t long before I dropped 
out, convinced I would never pass the five- 
words-per-minute code test. 

The years passed and my Novice study book 
collected dust in my bookcase, a constant 
reminder of what I had set out to do. After 
college, starting a career, and marriage, time 
for ham radio seemed to be in short supply. 


My Local Club—the Philipsburg 
Amateur Radio Association 


Finally, I decided to track down a local ham 
club in my new hometown. I found one, the 
Philipsburg (PA) Amateur Radio Association. 
This is truly a unique group. Nothing like I 
had expected. ‘There is no president, no vice 
president, and no agenda or committees to 
report back to the membership on special 


ing and explained exactly how a repeater 
works and what equipment is required. 


My First Ham Shack 


So now I’ve passed the test! Hmm, time to 
start thinking about equipment. Some other 
hams told me about the mail-order outlets, so 
I thought I’d request a few catalogs. I’d seen 
several outlets advertised in the ham magazines 
and they sounded like reputable companies. 

“Hello, ABC Electronics,” the operator 
said. 

“Yes, I'd like to request a catalog.” 

“Sure, I'll need your name, address, and 
call.” 

Call? But I don’t have one yet! The oper- 
ator assured me he would send out a catalog 
anyway. The weeks passed, and still no cat- 
alog! Do you have to be a license-carrying 
ham just to get a catalog? Apparently this is 
the case with some mail-order firms. 


projects. About the Fortunately, 
only structure to this some nearby hams 
whole organization “Be warned: had a spare catalog 
is the regularly ati etie to get me started. 
scheduled meetings Vis uing other hams and Several local hams 


each month. It’s 
more of a social 
gathering for the 
area hams! 

Dave AA3EJ en- 
couraged me to be- 
gin studying for the 
no-code Technician 
test. With only a 
couple weeks of studying under my belt it 
was time to take the test. I wasn’t quite sure 
what to expect as I sat down to the test. I 
hadn’t taken a test in years! After I got start- 
ed, all the information I’d studied seemed to 
flow and I passed the test! What a feeling of 
relief and excitement! 

Our testing session was followed by a club 
meeting. The topic of conversation for the 
evening was selecting equipment for the new 
2 meter repeater, now in the planning stages. 
What a “hands-on” conversation for a brand- 
new ham to get involved in! Of course I asked 
my share of questions. After being a ham for 
only a matter of minutes, I didn’t know the 
first thing about how to put together a 
repeater! Everyone was very accommodat- 


watching them work CW 
with a station from 

somewhere like Europe 
can be contagious!” 


showed me their 
shacks and gave 
equipment recom- 
mendations. I found 
myself asking ques- 
tions like “Exactly 
how did you get 
your wife to agree 
to that tower in the 
back yard?”. After spending several days pour- 
ing over the mail-order catalogs and talking 
with other hams, I had decided on the ship- 
ping list. With my mind made up on equip- 
ment, all I needed now was a call! 


Delays, Delays 


It’s been weeks since I passed the test and 
still no ticket in the mailbox! They tell me 
the FCC is installing some new computer 
system which is causing all the delays. That 
doesn’t matter to me, though. I want my li- 
cense so I can get on the air! After about eight 
weeks it finally arrived! 

Now let’s get that order in for the equip- 
ment. My new 2 meter rig, power supply, and 


antenna arrived several days later, just as my 
wife and I were packing for a weekend 
vacation. What was I to do? Cancel the trip? 
My wife would never agree to that! I did the 
only thing I could; grabbing the owner’s man- 
ual from the radio box, I stuffed it into our 
luggage! At least this way I could study up 
on my new radio. My wife, however, wasn’t 
quite as enthusiastic as I was about this new 
hobby. “I can’t believe you brought that with 
you! Couldn’t you wait until we got back?” 
Oh well, so much for what seemed like a good 
idea at the time. 


The Big Day—On The Air at Last 


After returning from our weekend trip I 
finally had a chance to unpack the new equip- 
ment and see what it was all about! A fellow 
ham, Jim N3ONE, stopped by to help put it 
all together and get my new shack on the air. 
He brought a 5/8-wave mag-mount antenna 
to get me on the air until we could gather 
everything necessary to assemble the Ringo 
Ranger II on the roof. 

At last! On the air! “N3ONE, N3ONE, this 
is N3SPW.” Jim came back and it wasn’t long 
before other hams got involved in the con- 
versation. What a feeling of accomplishment! 


Where Do We Go From Here? 


It seems the grass is greener on the HF 
bands! Be warned: Visiting other hams and 
watching them work CW with a station from 
somewhere like Europe can be contagious! 
When I got involved in this hobby, I never 
thought I’d want to upgrade. Right now I find 
myself in the middle of studying for the 
13-words-per-minute code test and the Gen- 
eral Class theory. Yes, the code is still diffi- 
cult for me, but working at my own pace, I’ve 
gotten further along than I ever did with that 
Novice Class years ago! 

My local club is still working on getting 
the new 2 meter repeater on the air. Through 
some friends of mine I’ve managed to get 
donations, including a pair of radios. With 
the RF end of the machine in place, all that 
remains is a duplexer, controller, and anten- 
na. Wow! I have learned a lot about ham 
radio and repeaters just from getting involved 


For The Ultimate Shack! 
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made in 
the U.S.A. 


Imagine your callsign on the 
A.R.E. Classic Clock! 


¢ Beautiful, laminated original artwork. 

* Quality quartz movement. 

¢ Suitable for wall or desk (approx. 9"x9"x2"). 

¢ Runs on one AA battery (included). 

¢ Only $39.99 (plus $4.50 shipping in U.S./foreign 
orders FPO New Hampshire). 

¢ Specify callsign and choice of simulated walnut, 
light oak or black frame. 

¢ Send check or money order to: 

Amateur Radio Excellence 


|! Box 1551eManchester, NH*03105 


ELECTRON TUBES 


OVER 3000 TYPES IN STOCK! 


Antique Electronic Supply is 
the leading supplier of receiv- 
ing tubes, both domestic and 
| foreign makes. We specialize 
' in new, old stock receiving 
tubes and can also supply 
U.S. made transmitting and 
hard to find types used in 
laboratory instruments and 
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! 7 Pete a 
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Power Transformer Primer, Part | 


by Robert C. Green W3RZD 


It is amazing how many electronic experi- 
menters and radio amateurs don’t know how 
some of the electronic parts they use function 
or the theory behind them. One such item is 
the power transformer, a part that’s used in a 
wide variety of applications. Before we take 
a transformer apart to see what’s inside, let’s 
review some of the things we do know about 
them. 

A transformer is a device with no moving 
parts, that will transfer an alternating voltage 
from one electrical circuit to another circuit. 
The voltage transferred can be of the same 
value, or it can be transferred to a higher or 
lower value. Physically, a power transformer 
is two or more coils of wire wrapped around 
a metallic core. One coil is designated as the 
primary, and the other coil or coils as the 
secondary. The incoming voltage is connect- 
ed to the primary and the output voltage is 
taken from the secondary. If there is more than 
one secondary they do not have to be identi- 
cal; each can have a different voltage and 
current rating. A conventional transformer 
does not have a direct electrical connection 
between any of the coils; however, there is one 
type of transformer that does and it will be 
decribed further on. 

Electrically, a transformer works on the same 
principle as a generator. In a generator, when 
a magnetic field or flux cuts across a conduc- 
tor a voltage is built up in the conductor. With 
a transformer, when a voltage is applied to the 
primary a flux develops which passes into the 
secondary, and as the flux cuts across the wind- 
ing it develops a small voltage in each turn of 
wire. The output voltage is the sum of the volt- 
age in each turn of wire. 


The Core 


The core of any power transformer should 
be made of high-grade, laminated silicon steel, 
with every lamination dipped in shellac or 
varnish. The better grade of core metal is 
referred to as “transformer iron.” If a core is 
made of stovepipe or other poor quality iron 
a transformer will only be able to supply about 
50% of its capable wattage. 

Power transformers normally have an effi- 
ciency of 95% to 98%, although a poorly 
designed unit can have an efficiency as low as 
60%. Poor design results from using under- 
sized wire, or an undersized core, and/or the 
wrong type of core material. 

There are two common shapes of cores: one 
in the form of a square or rectangle with an 


opening in the center; the other core in the 
shape of a square-sided figure eight. See 
Figures la and 1b. To facilitate the winding 
of the coils, both types of cores are made in 
two sections: one section in the form of strips 
and the other in a square “U” or “E” shape, 
depending on the style of the core. When the 
core is assembled after the coils have been 
wound on it, the strips are placed next to the 
open side to make a continuous or enclosed 
form. Each lamination is alternately stacked 
so the single pieces are at opposite ends. 

A core in the form of a square or rectangle 
has the coils wound on two separate but 
opposite legs. A core in the form of a figure 
eight has the coils wound on the center leg, nor- 
mally with one coil wound on top of the other 
coil. A square or rectangular core will not have 
the efficiency of a figure-eight core, and also 
will have poor regulation of output voltage. This 
type of construction is used when one winding 
has a very high voltage, or when it is necessary 
to reduce capacitive coupling between the coils. 
A transformer of this type has “core-type” con- 
struction, as shown in Figure la. The figure- 
eight core is called a “shell-type” transformer, 
and is shown in Figure 1b. 


Power 


Every transformer has a wattage rating. This 
is the amount of power that normally can be 
drawn from the secondary without causing 
losses and overheating. If there is more than 
one secondary the total wattage rating is the 
sum of the wattages of all secondaries. The 
wattage of each secondary is found by multi- 
plying the designed output voltage by the 
designed output current. Other factors that 
determine the wattage rating are the cross- 
sectional area of the core, core material, and 
the diameter of wire on the coils. 

The wattage rating of a transformer is def- 
initely dependent on its core size. Transformer 
design engineers have compiled many charts 
of this relationship and copies can be found in 
electrical engineering textbooks and in some 
amateur radio manuals. To use the charts, let’s 
assume we want a transformer that has a 
secondary winding that will supply 25 volts 
at 6 amperes. The wattage is 25 x 6 = 150. 
Referring to the textbook charts, the leg of the 
core around which the coils are to be wound 
should have a cross section of 2-1/4 square 
inches. If there is to be more than one 
secondary, the wattage of each would be added 
to determine the necessary core size. So if there 


Photo B. Autotransformer (left) and isolation transformer (right). 
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is another secondary of 25 volts at 6 amperes 
it would also have a rating of 150 watts, and 
the total wattage rating for both secondaries 
is 300 watts. Checking the charts, we find that 
the cross section needed has now increased to 
3-1/8 square inches. The number of square 
inches is the height times width of the leg on 
which the winding is to be placed. 

Staying with our imaginary transformer, if 
150 watts can be drawn from the secondary 
then the primary has to be capable of supply- 
ing 150 watts. We know the power line is 
capable of 150 watts, but: Can the primary 
carry 150 watts? Disregarding the slight loss- 
es present, the current flowing in the primary 
is found by dividing 150 watts by the voltage 
to which the primary is connected. In this coun- 
try the line voltage is normally 120 volts, so 
if we divide 150 watts by 120 volts we get 1.25 
amperes. Now we know that our transformer 
will need a secondary wound with wire that 
will carry 6 amperes and the wire.on the 
primary will have to carry 1.25 amperes. Hence, 
the wire on the primary can be of a smaller 
diameter. Remember that the wattages on both 
sides of a transformer are the same, and you 
can’t get more out of a transformer than what 
is put in. 


Number of Turns 


The voltage on any secondary is determined 
by a ratio of the number of turns of wire on 
the secondary. to the number of turns on the 
primary. Hence, when designing a transformer 
one of the first steps is to determine the 
number of turns needed on the primary. The 
turns needed depends on several factors: the 
frequency of the input voltage, the core 
material, the wattage to be drawn, the cross- 
sectional core area in square inches, and the 
amount of magnetic flux per square inch in 
the core. 

When a transformer is used on 60-cycle power 
lines, using the normal type of core iron, there will 
be about 50,000 lines of force per square inch in the 
core. (The number of lines of force will decrease as 
the line frequency increases.) Referring to the trans- 
former example above, the secondary is rated at 150 
waits, so a core with a cross section of 2-1/4 square 
inches is needed. A core 1-1/2" x 1-1/2" equals 2- 
1/4 square inches. Remember, the core area is found 
by multiplying the sides, not adding. However, this 
is the minimum size that should be used. If a larger 
size core is available it should be used as the core 
losses and the number of tums required are reduced. 
We will talk more about core losses further on. 

A formula has been derived for the number 
of primary turns: turns = 7.5 x V/A, where 7.5 
is a constant for 60 cycles, V is the line volt- 
age, and A is the area of the core. With a line 
voltage of 120 and a core area of 2-1/4 square 
inches, this works out to 400 turns on the pri- 
mary. Then, if we divide 120 volts by 400 turns, 
we find there are 0.3 volts on each turn in the 
primary. This also means that every coil in this 


VERTICAL SHELL TYPE 


Photo A. Double-shell (top) and verti- 
cal-shell (bottom) type transformers. 


transformer will have 0.3 volts on each turn. 
If there are to be 25 volts on the secondary and 
we want to find the number of turns needed, 
we divide 25 volts by 0.3 volt per turn and find 
that 83.3 turns are required. This would be 
rounded off to either 83' or 84 turns, prefer- 
ably 84. 

The current-carrying capacity of any wire 
is rated on its diameter in circular mils. Nor- 
mally this capacity is based on the wire being 
in the open where air can flow around it. When 
the wire is confined, as in a thick cable or a 
transformer, less current should be carried as 
heat can be generated. The size of the wire 
used in a small transformer is usually based 
on 700 circular mils per ampere, which is 
acceptable for intermittent service. A poorly 
designed or cheaply made transfomer may use 
as little as 500 circular mils per ampere, while 
for continuous service 1,000 or 1,500 circular 
mils per ampere are used. Wire tables are found 
in most amateur radio manuals. 

Heat is very destructive in a transformer. 
The normal heat should be about 150 degrees F. 
If the temperature is higher something is wrong, 
such as a short circuit between turns, or ex- 
cessive current being drawn from the sec- 
ondary. If you can hold the back of your 
fingers on a transformer for about a minute 
the amount of heat is within limits. However, 
some transformers are designed to operate at 
a higher than normal heat level. 


Other Causes of Loss 


Besides I2R (power) losses in the trans- 
former windings, there are three other losses 
that can cause core heating: eddy currents, hys- 
teresis losses and saturation. Because the core 
is made of metal it can and will act as a con- 
ductor. When magnetic flux from the coils pass 
through the core, eddy currents will develop. 
The core has resistance to this flow of current 
and heat results. Eddy currenis can be reduced 
by using a laminated core, and insulating each 
lamination with varnish, shellac or iron-ox- 
ide. Iron oxide forms on the laminations dur- 
ing their manufacture and it is cheaper than 
dipping each lamination in varnish or shellac. 

Hysteresis losses are also in the form of 
heat. Whenever a pulse or half cycle of alter- 


Figure 1. a) Core-type construction. b) Shell-type construction. 


Figure 2. Windings: a) Step-up; b) Step-down; c) Variac. 


nating current flows in a coil that is wound on 
a metallic core, the pulse will cause a mag- 
netic field to be set up in the core. On the next 
half cycle when the current reverses it will tend 
to reverse the magnetic field that was set up 
by the first half cycle and create a new mag- 
netic field. Because of the continuous rever- 
sal of the AC, friction develops between the 
iron molecules and heat builds up as they try 
to create a new magnetic field. 

The core can also be thought of as being like 
- asponge. A sponge will hold just so much liq- 
uid before it becomes saturated and not hold 
anymore. The same effect takes place in the 
core—it will reach a point of flux saturation. 
Upon reaching a saturated condition a large 
amount of heat will be developed, which in 
turn heats the coils. A large core will not 
saturate as easily as a smaller core for the same 
amount of flux. 

All of these losses are measured in watts per 
pound of core weight. A small 60-cycle trans- 
former may have losses as low as 0.7 watts to 
a high of 3 watts for each pound of core 
material. The core losses can account for as 
much as 10% of the power rating of a small 
transformer, meaning that a transformer rated 
at 100 watts is actually good for only 90 watts. 

It is necessary to wind the coils in a trans- 
former with insulated wire. Normally enam- 
~ eled coated wire is used. Cotton- or cambric- 
covered wire can be used but will occupy more 
winding space. The windings are always 
insulated from the core by a high grade 
varnished cloth or paper, and each layer of 
windings should also be insulated. 

Transformer housings are in different shapes, 
and because of this the ends of the windings 
terminate differently. The terminations can be 
in the form of solder lugs, projecting pins, a 
screw-type terminal strip, or long insulated 
wire leads. Some means is always made to 
identify each wire end as to its use. One method 
is a color code, shown in Table 1. The color 
code is normally used with transformers 
having insulated leads. 


Types of Transformers 


Some other types of power transformers 
include: isolation, conversion, autotransformer, 
and Variac. The isolation and conversion types 
can really be classified as the same, they are 
both used to isolate the power source from the 
load. An isolation type has the primary and 
secondary rated at the same voltage, usually 
120 volts to 120 volts, or whatever the line 


voltage may be. It is used to prevent electrical 
shock with equipment that has one side of its 
circuit common to one side of the power source. 
This type of transformer is rated at the wattage 
or current that can safely be drawn by the load. 
An isolation transformer may have a conven- 
tional AC outlet receptacle on one side of the 
housing, and an AC power cord with a plug 
on the other side. 

The conversion type is used with equipment 
designed for operation at a particular line volt- 
age but is to be used at a different line volt- 
age. The equipment may be made for use in 
this country on 120 volts, but can be used in 
another country that has a higher or lower line 
voltage. Like the isolation transformer, its 
wattage rating depends on the current that can 
be drawn from the secondary. The housing 
may have a receptacle that mates with a plug 
used in this country, and a line cord witH a plug 
used in the other country. Some countries use 
50-cycle AC power instead of 60 cycles, but 
a 60-cycle transformer will work satisfactori- 
ly at a slightly reduced wattage rating. 

So far all the transformers mentioned have 
had two or more separate windings. Yet there 
is one type, the autotransformer, that has but 
one winding which does double duty as both 
primary and secondary. By placing a tap in the 
proper position on the winding there can be 
either a step-up or step-down action. It should 
be noted that a shock hazard is present with 
an autotransformer as one side of the AC line 
is common to both the supply and load. 


Figure 2a shows a step-up wind- 
ing and Figure 2b shows a step- 
down winding. 

Again, a turns ratio is used on 
the winding. Referring to Figure 
2a, we see that point X is the tap, 
as well as one side of the power 
line. With 120 volts input between 
points X and Y and a turns ratio 
of 3, there would be 360 turns 
between X and Y. If we added 15 
turns to the top of the tap there 
would be 375 turns between points 
Y and Z, and the output voltage 
between these two points would 
be 125 volts. This can be seen by 
dividing the added 15 turns by 3 
turns per volt for an answer of 5. 
In Figure 2b we again assume there 
are 120 volts and 360 turns 
between points X and Y, but this 
time the tap is placed 15 turns 
from point X towards point Y. 
With a turns ratio of 3, we find 
there are now only 115 volts 
between points Y and Z. 

The part of the winding that 
acts as the primary generates a 
flux that induces a voltage in the 
entire winding, including the section that acts 
as the secondary. However, because of the tap 
the voltage that is set up in the secondary sec- 
tion is opposite to, or opposes, the voltage in 
the primary section. Hence, the two currents 
flowing in the part of the winding that is com- 
mon to both primary and secondary sections 
will be nearly 180 degrees out of phase. Since 
the two currents are in opposition the result- 
ing current is the difference between the two, 
and the common section of the winding can 
be wound with smaller wire. 

An autotransformer is smaller than a regular 
transformer for the same voltage and current 
output because of the size of wire required and 
less winding area needed. Because of this, au- 
totransformers are used in small plug-in AC-DC 
adapters for calculators, portable radios, tape 
recorders, etc., and in small battery chargers. 

Another type of autotransformer called a 
Variac has an adjustable output and is used to 
compensate for a varying line voltage (Figure 
2c). The output of some variacs can be adjusted 
for line voltages that may range from 30% be- 
low to 15% above normal. A Variac is not an 
automatic device that will maintain a constant 
output voltage, it will only boost a low line 
voltage or drop a high line voltage by the amount 
selected by the tap. If you wish, a Variac may 
be used ahead of an isolation transformer. 

Next month, we will see how to connect two 
or more transformers in series or parallel for 
greater output. Also, how to test a transformer, 
some safety tips, and a few other goodies. 


Table 1. Transformer Lead Color Codes 


Black 
Black/yellow stripe 
Black/red stripe 
‘Red 

Red-yellow stripe 
Yellow 
Yellow-blue stripe 
Green 


Primary. 


Green-yellow stripe 
Brown 
Brown-yellow stripe 
Slate 

Slate-yellow stripe 


Primary tap. Tap may be used with different input voltage. 
Other end of primary. Red stripe present only if primary is tapped. 
Secondary—normally high voltage. 

Center tap of high voltage winding (if secondary is tapped). 
Low voltage winding. Usually reserved for rectifier tube filament. 
Center tap for rectifier tube filament. 

Low voltage winding #1. 

Center tap for low voltage winding #1. 

Low voltage winding #2. 

Center tap for low voltage winding #2. 

Low voltage winding #3. 

Center tap for low voltage winding #3. 


Note: Color code originated when vacuum tubes were in use before transistors. The col- 
or code for transformers used with transistors remains the same: Black for primary, and usu- 


ally yellow if there is only one secondary. 
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: QRP RF Wattmeter 


by J. Frank Brumbaugh KB4ZGC 


QRP and QRP, operators need a simple | Construction 
and accurate means of measuring transmitter 
power output. It should be inexpensive, sim- 
ple to calibrate, and capable of monitoring 
instantaneous RF levels when transmitting. 
The wattmeter described here measures RF 
power from 10 mW to 5 watts into a 50-ohm 
resistive load. The load can be a dummy load, 
a perfectly matched antenna, the input to a per- 
fectly matched transmission line, or the input 
to an antenna tuner providing an SWR of 1:1 
to the transmitter. The sensing head is built 
into a PL-259 coaxial plug body. It plugs into 
one port of a coaxial T-connector, whose oth- 
er two ports connect to the transmitter and a 
50-ohm load. RF power output is indicated on 
a remote meter, connected to the sensor through 
a shielded wire. The meter can be placed wher- 
ever convenient, so it may be observed dur- 
ing tests and operation of the QRP station. 


See Figure 2. Remove the shell from a 
PL-259. Carefully file the three places indi- 
cated to remove the nickel plating and expose 
the underlying brass. Also file the base of an 
RCA chassis-mount jack. It will later be 
soldered into the open end of the PL-259. 

The sensor circuitry is soldered together as 
shown in Figure 3, making sure the anode lead 
of the diode is soldered to the junction 
between the resistors. Dress the leads 
approximately as shown. 

Solder one lead of the monolithic capacitor 
C1 to the center pin of the RCA jack J1, as 
close to the pin as possible. Dress the other 
lead up as shown in the illustration. Using small 
spaghetti or insulation slipped from a short 
piece of hookup wire, insulate the cathode lead 
of diode D1. Then solder the cathode lead to 
the center pin of the RCA jack, J1. 

Make certain all connections are secure. 
Measure the diode, forward and reverse, to 
make certain it was not damaged by the heat 
of soldering. 

Carefully insert the sensor into the body of 
the PL-259. The lead of the lower reSistor 
must extend through the tip, and that from the 
upper resistor must be guided out through one 
of the holes in the side of the PL-259. RCA 
jack J1 must be centered on the upper end of 
the PL-259, and the unconnected lead from 
C1 must exit the PL-259 body alongside the 
RCA jack. 

When all is ready, solder the lead at the tip 
of the PL-259, and also the lead exiting through 
one of the holes in the side. Allow the 
connector to cool for several minutes, then 
solder the RCA jack J1 on the end of the 
PL-259, making certain the wire lead of C1 is 


Theory 


Refer to Figure 1. RF, sensed on the coax- 
ial line between the transmitter and the load, 
at Pl is applied across the series resistors, R1 
and R2. RF is sampled by diode D1 at the 
junction between the two resistors. This 
ensures that the diode will not be subjected to 
excess voltages. D1 rectifies a sample of the 
RF, which is filtered by C1, and the resulting 
DV voltage is available at J1. 

A shielded wire with RCA plugs on each 
end connects the sensor head and the indica- 
tor containing meter M1. This DC voltage is 
applied across calibrating trimpot R3 and me- 
ter M1 in series, causing the meter to indicate 
the RF level detected by the sensor head. The 
meter is calibrated in watts and/or milliwatts. 


Figure 3. Pictorial wiring diagram of sensor. 
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also soldered at the junction between the two 
connectors. Replace the shell on the PL-259. 
The meter, its calibration trimpot, and RCA 
jack J2 should be mounted in the enclosure 
of your choice after it has been calibrated, and 
the meter scale modified to indicate RF 
power. The sensor head and the indicator are 


connected together with a shielded wire- 


terminated with an RCA plug at each end. 


Calibration 


The wattmeter may be calibrated primari- 
ly for QRP levels or for the milliwatt levels, 
or both, as desired. A source of variable DC 
voltage and an accurate DC voltmeter are 
required. A digital voltmeter is recommend- 
ed because it is considerably more accurate 
than an analog multimeter. The calibration 
setup is shown in Figure 4. Your station pow- 
er supply and a 1000 ohm potentiometer 
together provide the range of voltage needed. 
Table 1 gives equivalent values of RF power 
and DC voltages at selected points in the range 
between 10 milliwatts and 5 watts. 


QRP Calibration 


Although you can mark as many RF levels 
on the meter scale as desired, most QRP 
operators normally set output power between 
1 and 5 watts. QRP, calibration will be 
described later. 

With R3, the 100,000 ohm trimpot, set for 
maximum resistance and connected in series 
with 100 fA meter M1, set up the calibration 
arrangement shown in Figure 4. Adjust the 
1,000 ohm potentiometer for 7.90 volts on the 
DMM, then adjust R3 until M1 indicates slight- 
ly below full scale-deflection. Mark this 5 
watts on the meter scale. 

CAUTION: Do not touch R3 again during 
calibration. 

Reduce the voltage on the DMM to 7.07 
volts. Mark the meter scale 4 watts. Contin- 
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ue in this manner with calibration of lower 
power levels. This completes QRP calibra- 
tion. 


- 


QRP, Calibration 


Because QRP,, operators transmit signals 
in the milliwatt ranges, having a meter cali- 
brated to include powers above 1 watt would 
be a waste of meter scale space, making 
readout difficult: Therefore, this calibration 
procedure spreads the range below 1 watt over 
most of the meter scale. 

With the calibration setup as shown in Fig- | 
ure 4 and R3 set at maximum resistance, 
refer to Table 1 and set 3.50 volts on the DMM. 
Adjust R3 until the meter indicates just 
below full scale. Mark the meter scale 1 watt. 

CAUTION: Do not touch R3 again during 
calibration. 

Reduce the voltage on the DMM to 3.06 
volts. Mark this point on the meter scale 750 
mW. Continue reducing voltage as indicated 
in Table 1 and marking calibrated points on 
the meter scale. This completes calibration 
for QRP, power levels. 


Operation 
Install a coaxial T-connector on the output 


jack of your transmitter. With a coax jumper, 


connect one port of the T-connector to a 50 
ohm dummy load. Install the PL-259 sensor 
head in the other port. Connect the sensor head 
to the indicator with the shielded cable. Turn 
the transmitter on and key it, noting the 
power level on the indicator, meter M1. 
Adjust the transmit power to one of the 
calibrated levels. Unkey the transmitter. 

Remove the 50-ohm dummy load and 
replace it with the input to the SWR meter/ 
antenna tuner which feeds an antenna. Tem- 
porarily remove the sensor head from the 
T-connector. Key the transmitter and adjust 
the antenna tuner for an SWR of 1:1. Unkey 
the transmitter. 

Replace the sensor head on the T-connec- 
tor and operate the transmitter. The indication 
on M1 will be the same as it was on the dum- 
my load as long as the transmitter is looking 
into a 50 ohm load. Readjust transmitter pow- 
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Figure 4. Calibration setup. 


Slow-Scan TV Questions and Answers 


New low- (even zero-) cost systems make 5 TV more popular than ever! 


by John Langner WB20SZ 


Q: Why send pictures over the radio? 


A: The ancient Chinese proverb “a picture 
is worth a thousand words” is just as true 
today as it was thousands of years ago. Vision 
is our highest bandwidth sense and the 
primary source of information about the world 
around us. Material is easier to understand and 
more enjoyable when images accompany 
verbal descriptions. 

Would you watch television with your eyes 
closed? Why not make your ham radio con- 
tacts more interesting by including pictures? 


Q: How much does it cost to get 
started? 


A: If you already have a voice transceiver 
and a computer, you can send and receive pic- 
tures at zero cost, or very close to it. If you’ re 
impatient, skip to the last question for details. 


Q: How does SSTV differ from ATV? 


A: There are basically two methods used to 
send pictures over ham radio. Fast-scan TV is 
the same as broadcast TV: full-motion color 
images. This requires a few megahertz of band- 
width so it is used only on UHE. A single trans- 
mission is wider than the entire 2 meter ham 
band. 

The other method is slow-scan TV: still 
images sent through voice transceivers over a 
period of a few seconds to a couple of min- 


_utes. Early pictures were low-resolution black 


and white. Now nearly all images are higher 
resolution color. 

You’d expect the term “amateur television” 
to apply to both fast-scan and slow-scan, but 
ATV generally means only fast-scan TV. 


Q: What kinds of pictures are sent? 


A: Reviewing pictures saved during the last 
few weeks, I found: hams in their shacks, lots 
of pet dogs, a frog, a kangaroo, astronauts in 
the space shuttle (SSTV has been transmitted 
from some missions!), bridges, birds, Elvis 
Presley, rock formations, an old-fashioned 
microphone wearing a Santa Claus hat, 
antique cars, flowers, children, Jupiter, a cow, 
someone playing bagpipes, many colorful 
butterflies, boats, and cartoon characters with 
personalized messages. Many SSTVers show 
off their artistic abilities by sending pictures 
they made with paint programs. 


Q: How is the image quality? 


A: Not as good as the usual 640 x 480 VGA 
pictures with 16 million colors we are accus- 
tomed to. Most are about half that size (320 x 
240) and in full color. 


Q: What frequencies are used? 


A: Some countries are more restrictive, but 
in the U.S. SSTV can be used anywhere voice 
is allowed. Traditionally, certain frequencies 
have been used as meeting frequencies: 

3.845 
3.857 
7.171 
14.230 
14.233 
21.340 
28.680 
145.5 MHz 


20 meters is generally your best bet for find- 
ing activity. 80 meters is also popular. 


Q: What class of ham license is 
required? 


A: If you are allowed to transmit voice, you 
are allowed to transmit SSTV on the same 
frequencies. The one exception is the Novice/ 
Technician 10 meter segment. 


Q: Are there any nets? 


A: Saturdays at 15:00 and 18:00 UTC on 
14.230 MHz. 


Q: Are there SSTV contests? 


A: There are the usual types of contests 
where participants try to make the maximum 
number of contacts in a certain amount of time. 

There are also contests for the best pictures. 
The theme is usually the nearest holiday. For 
example, around Halloween there is a contest 
for the best images with a Halloween subject 
matter. There are different categories for 
natural and computer-generated images. 


Q: Is SSTV new or has it been 
around for a while? 


A: Amateur SSTV has been around since 
1958. 


Q: Why don’t the majority of ham 
magazines and handbooks mention | 
anything about SSTV? 


A: There were many articles in the early 
days when most people home-brewed their 
own equipment. In the 1970s and 1980s most 
people bought commercial equipment and 
exchanged pictures. Few people could afford 
the expensive equipment and there really wasn’t 
much to write about. 

In the last couple of years, many new 
low-cost SSTV systems have become 
available and thousands of hams have dis- 
covered the fun of SSTV, despite the diffi- 
culty in finding information. Ham radio mag- 
azines in Europe and Japan constantly have 
articles on SSTV. I have no idea why the 


Audio From Receiver 


udio Ground 


American publishers continue to ignore it. 


Q: How has equipment changed over 
the years? 


A: SSTV started out with surplus radar 
display tubes with very long persistence (““P7”) 
phosphors. This allowed an image to be paint- 
ed on the screen over a period of a few 
seconds. 

When memory chips became affordable, 
scan converters became feasible. Scan con- 
verters translate one TV standard to another. 
In this case the scan converter takes video from 
a TV camera (e.g. camcorder) and translates it 
for SSTV transmission. In the other direction, 
it stores an SSTV image in memory and allows 
it to be displayed on an ordinary TV set. 

The latest trend is to use a personal com- 
puter, software, and an interface attached to 
your transceiver. This is much less expensive 
and much more flexible. 


Q: What kinds of commercial 
equipment are available? 


A: There are basically two types: dedicat- 
ed scan converters and PC-based systems. The 
legendary Robot 1200C scan converter was 
discontinued about two years ago but other 
new products such as the SUPERSCAN 2001 
and TSC-100 have moved in. 

PC-based SSTV systems abound: Pasokon 
TV, SSTV Explorer, ViewPort VGA, and PC 
SSTV 5 all have their own hardware interfaces 
that connect the computer to a transceiver. 
Some multimode TNCs can handle SSTV with 
optional software. You can even use a Sound 
Blaster with the Slow Scan II software. 

Consult the ads in ham magazines like 73 
Amateur Radio Today and Radio Fun, for more 
information. 


Q: What are the trade-offs between 
special purpose scan converters and 
PC-based systems? 


A: Dedicated scan converters offer some 
advantages: You plug in the cables, turn on 
the power, and they work. You don’t need a 
computer. However, they are expensive. 

Most people with scan converters use a com- 


Figure 1. A well-stocked junk box probably has all the parts to make this 
interface. The resistor and capacitor values are not critical. Use either a 
25- or 9-pin connector depending on the type of serial port available. 
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puter, anyhow, to store images, so why not use 
a low-cost interface and let the computer do 
most of the work? This is also more flexible— 
new features are distributed by floppy disk in- 
stead of hardware changes. There are two ma- 
jor disadvantages. First, none of the current 
systems allow you to run SSTV concurrently 
with other applications. Second, there are 
occasional conflicts or incompatibilities when 
adding new hardware and software to a com- 
puter system. 


Q: Where do I plug in my TV 
camera? 


A: The dedicated scan converters all have 
video input, but none of the current PC-based 
systems do. Capturing an image from a TV 
camera, such as a camcorder, requires an 
extra device called a frame grabber. Of course, 
frame grabbers have many other uses besides 
SSTV and new models are continually being 
introduced by many manufacturers. 

The bad news is that frame grabbers require 
a fair amount of high-speed specialized 
circuitry and memory. The good news is that 
prices are tumbling due to new technology and 
increased competition. The same product that 
had a list price of $600 about a year ago can 
now be found for about $300. Innovative new 
products, such as “John’s Frame Grabber,” 
demonstrated at the 1994 Dayton Hamven- 
tion, will provide better image quality at even 
lower prices. 


Q: What should I look out for when 
buying new or used equipment? 


A: There are many transmission modes in 
use. Make sure the system can receive all the 
popular ones. If you were to pick up an old 
Robot 400 (black and white only) system at a 
flea market, you’d be very disappointed to find 
out no one sends B&W pictures anymore. 

There is a wide variety of features available. 
Consider image quality, ease of use, docu- 
mentation, price, and so on. Get on the air. Talk 
to people. Ask what they are using and how 
they like it. 


Q: What plans are available for 
home-brewing? 


A: Magazine articles in the last couple of 
years: 
73 Amateur Radio Today—August 1992 
QST—January 1993 
QST—January 1994 (Hmm. Is January 
the annual SSTV issue?) ; 
Radio Fun—this issue! 


Q: Are there any handbooks or 
newsletters dedicated to SSTV? 


A: There are only two modern SSTV hand- 
books: Slow.Scan Television Explained by 
Mike Wooding G6IQM (1992—ISBN 
0-9513779-3-0); and SSTV Handbook, whose 
primary author is JA6OAC but the rest is hard 
to decipher because it is in Japanese (1994— 
ISBN 4-7898-1011-9 C3055 P4500E). The 
1995 edition of the ARRL Handbook has a 
completely new and greatly expanded section 
on SSTV. The International Visual Commu- 
nications Association (IVCA) has a newslet- 
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AEA Morse Code Trainers 


by Gordon West WB6NOA 


When you think about the Lynnwood, 
Washington, company Advanced Electronic 
Applications (more commonly known as AEA), 
you think about their fabulous reputation in 
packet controllers, the PK-232 multimode 
controller, the AEA IsoPole, and their popu- 
lar AEA IsoLoop antennas. If you are into 
computers, you may also know the AEA weath- 
er facsimile program as well as AEA Log 
Windows software and PC-Pakratt software. 

Did you know that AEA does code, too? 
That’s Morse code . . . dots and dashes . . . dits 
and dahs . . . long sounds and short sounds! 

Ever since the company was formed by 
Mike Lamb N7ML, AEA has always offered 
Morse code training “machines.” “Amateur 
operators who have been licensed for more 
than 25 years will certainly remember the 
perforated tape code machines—you might 
say that our ‘Morse Machines’ are a refine- 
ment of that early technology,” comments 
Lamb. 

A big refinement. When you slowed down 
the old paper-tape code machines, it dragged 
out the dots and dashes. Code teachers are just 
about unanimous in saying this is not good— 
you should always learn the code at a char- 
acter rate between 15 wpm to 20 wpm, and 
give spaces in between each complete char- 
acter to slow down the word speed to anything 
you want, from 1 wpm on up. This is called 
the “Farnsworth” method of learning the code, 
and all AEA Morse Machines allow you to 
independently set a faster character rate for 
any word speed setting. 

The AEA MM-3 is now in its 10th year of 
design refinements. It is a four-way code in- 
structor: 

1. Random code groups with steadily in- 


creasing speed—ideal for practicing the new 
commercial radiotelegraph CW requirements. 

2. Random word generator that gives you 
four-letter words to double-check your code 
copy. 

3. Almost-live QSO simulator to give you 
the feel for sitting for your actual code test, or 
better yet, actually going on the air with CW. 

4. DX contest simulator, a fun way to 
turbo-charge your code copy capabilities to 
better understand abbreviations. 

The MM-3 is a perfect match to a Bencher 
paddle or a Bencher straight key. This allows 
the code instructor to send both live code and 
canned messages. Speaking of canned mes- 
sages, the MM-3 is ideal for Field Day or con- 
testing because it will also serve as a beacon 
that you pre-program with your callsign, grid 
square, and anything else you would like 
repeated over and over again. 

The MM-3 also goes ASCII, and when 
hooked up to a simple computer like an 
everyday Radio Shack 100, you can type in 
your message and have it come out on CW— 
or send CW with the paddles, and have it read 
out on the computer. 

With computers so popular at the ham 
shack, AEA has just introduced the KK-1, a 
keyboard keyer that works off of your exist- 
ing computer keyboard. The KK-1 keyboard 
keyer features built-in iambic keyer, four- 
digit LED readout with mode indicators, ana- 
log speed control with the big knob or key- 
board entry of speed, along with a built-in 
sidetone oscillator and speaker. The KK-1 
also has a 12-port memory message system, 
dynamically allocated and nestable. It will 
hold around 8,000 characters, and can send 
those at a character rate of 5 to 90 wpm and 


Model KK- i 

Advanced Electronic tne geraiaehd 
BO, Box C2160 

Lynnwood, ' 


Photo B. The back panel on the KK-1 has all the 3c jacks you need to tie this 
unit into your on-the-air ham rig. 
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AEA 
2006 196th Street Southwest 
P.O. Box C2160 


Lynnwood WA 98036 
Telephone: (206) 774-5554 
Price class: $199 


Photo A. The CW speed adjustment is independent of the fast Farnsworth 
character rate. 


a sending speed rate of 5 to 90 wpm. 

For code instructors, the KK-1 offers auto- 
matic code practice with selectable character 
types and group lengths, plus random words. 
You can see where some of the neat features 
from the original MM-3 have been carried 
over to the memory code practice modes of 
the KK-1. 

“The best part of the KK-1 is the multiple 
message buffers which allowed me to enter 
text ahead of time and send it when appro- 
priate to my students,” comments Bill Alber 
WA6CAX, a ham radio instructor from Cen- 
tral California. “I can begin sending a live 
message by typing on the keyboard, and then 
insert the contents of my message buffer 
instantly by pressing the corresponding func- 
tion key. My students don’t know if I’m send- 
ing live or from a buffer,” smiles Alber. “This 
allows me to start out live, but then switch to 
canned messages that I have created-or that 
the KK-1 creates—so I can walk around the 
room and check the progress of each student,” 
says Alber. 

Another great feature of the KK-1 is the 
ability to correct errors when sending from 
the keyboard or loading a message into the 
buffer. Simply press the backspace key to 
delete the last key entered—or, if it was a 
double character key, such as AR or SK, the 
backspace key will delete it as a group. You 
can also delete the last-entered word by press- 
ing shift-backspace. This function deletes at 
least one character, then continues deleting 
backwards until a word space is found, or 
until the buffer is empty. 

To enter the code practice mode for self- 


instruction, press shift, enter a number on the 
keypad, and press shift-alt. The number you 
entered determines the maximum length of 
the character groups that will be sent, and the 
type of characters that will be used for your 
personal code practice. It also includes a start- 
ing point, or seed, for the random character 
generator. For example, if you enter 1-2-3 


shift-alt, the KK-1 assumes a left-hand digit _ 


of 0, and therefore sends random length groups 
of letters and numbers, using a seed of 23. 

If you press shift-alt with no numerical en- 
try, the KK-1 will select a random speed, and 
send groups of commonly-used one-to-six- 
letter words, including some Q signals and 
acronyms from a list of over 700. This mode 
is great for learning to recognize the sounds 
of common words found in typical QSOs. 

And most certainly you can hook up your 
Bencher paddles or straight key from Bencher 
to the KK-1 for forming perfect dits and dahs. 
The character formation speed and waiting 
will be the same as you set for keyboard send- 
ing. The average sending speed setting is 
ignored, since you determine the character and 
word spacing when using the paddles. The dot 
and dash paddles may be swapped without 
rewiring by holding down the right shift aey 
while pressing delete. 

The MM-3 and the KK-1 are ABA's 
commitment to the preservation of Morse code 
in the amateur radio service. “With over 340 
years of licensed amateur radio experience, 
our staff has a unique perspective on the needs 
of our fellow amateur radio enthusiasts,” 
comments Rod Proctor N7UDD, president of 


AEA. “And we’re not just committed to pro- . 


al 


ee. 


viding the best in technology—we’re 
dedicated to providing the best overall 
experience through our $1,000 amateur am- 
bassador award as just one more way we use 
to promote amateur radio,” adds Proctor. This 
award is intended to recognize amateur 


those outside the hobby. 

Soon AEA will announce a revolutionary 
new code-learning program, especially geared 
for kids who enjoy interactive computer games. 
“We have a powerful code-learning program 
that gets so interactive that even the code pros 


and go to bed,” smiles Proctor. I have tried this 
new program myself, and it will lead to literal- 
ly hours of keyboard fun and education. 

AEA welcomes comments from the ama- 
teur community on their products—especial- 
ly comments from instructors who teach the 


Write or phone: AEA, P.O. Box C2160, 
Lynnwood, Washington 98036, or contact Rod 
Proctor at (206) 774-5554. 

All Gordon West Radio School code- 
training programs use a selection of AEA 
Morse Machine equipment to generate the per- 


operators who promote amateur radio to | at 30 wpm won’t want to put down the keyboard | code using AEA code-training equipment. | fect-sounding dits and dahs. 
es | 
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A Special Advertising Section To Radio Fun Magazine 


Radio Fun 


The first and only magazine written especially 
for the newcomer to amateur radio. 


Radio Fun is packed full of information to help you get more fun out of amateur radio. Basic “how- 
to” articles will get you up and running on packet, ATV, RTTY, DXing, and the dozens of other ac- 
tivities that make amateur radio such a great hobby. You’ll get equipment reviews geared toward 
the newcomer, letting you know how to get the most out of your new or used gear. We’ll help you 
upgrade to a higher class license with monthly columns designed to teach you what you need to 
know in a fun and exciting way. We’ll answer your questions on hundreds of things—how to check 
into a new repeater, how to build a QRP transmitter, how to get on the ham satellites, how to fix that 
broken rig, how a transistor works. You’ll find it all, and more, in the pages of Radio Fun. 


That’s 12 issues of the only ham radio magazine that is geared especially for the newcomer, or any 
ham who wants to get more fun and excitement out of amateur radio—Radio Fun. 


Get more FUN out of radio with Radio Fun! 
12 issues—$12.97. CALL 1-800- 677-8838 


Use Your 
Reader Service Card Today. 


Our Advertisers 
Want To Hear From You! 


BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H. YOST & CO. 
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MIDDLETON, WI 53562 
(608) 831-3443 
FAX 608-831-1082 
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CHEST HARNESS ana 
BELT HARNESS 


CHEST HARNESS 
¢ Zippered/Padded Pocket for pens, 
note pads, extra battery, etc. 
¢ Radio held chest height for hands 
free listening without earpiece 


Both harnesses are MADE in USA of 1000 Denier 
padded Cordura from Dupont, with Velcro 
adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won’t deteriorate or rot from 
Rain, Snow, or Perspiration. 


BELT HARNESS 
Handy for everyday use in carrying your 
Handie-Talkie on the belt. ........ $18.95 


Quantity Discount Available 
+$3.50 S/H TX Res. +7.25% Sales Tax 


Send Check or Money Order (USD) 


EMARS 
PO Box 781204 San Antonio TX 78278-1204 
info: (210) 336-2953 
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NEW AND MORE COMPLETE 
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CB AND HAM RADIOS. 

+ OVER 400 CB POWER/MODULA- 
TION BOOST INSTRUCTIONS. 

+ OVER 200 MOD. FOR CB PLL'S. 

+ OVER 175 MOD. FOR HAM RADIOS. 

*OVER 50 COMPLETE SYNTHE- 
SIZED CRYSTAL CHARTS WITH 
INSTRUCTIONS. 
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METER RADIO MOD. 
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* LINER SCHEMATIC’S AND ANT./COAX db GAIN/LOSS 
CHARTS. 
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KDC SOUND 29 
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CONROE, TX 77302 ORDER, COD, 
ORDERS ONLY: 1-800-256-9895 MC/DISCJVISA 
ALL OTHER CALLS: 409-231-3753 OR CK. 
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‘Talkin's No Fun 
Without A Jo Gunn! 


4+4STAR 


| | SENSATIONAL NEW WAY TO| | 

| LEARN CODE—Do Aerobics, 
iSing, Jog, or Drive while} 
ilearning code! A fun & easy 
way to learn or retain Morse | 
Code skills. Now the secret is| 
yours with this amazing] 
Isyncronized breakthrough! | 
Great fun tape for all licenses | 
and classrooms! | 
Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and $2.00 S/H to: 


KAWA RECORDS 


P.O. Box 319-RF 
Weymouth, MA 02188 


Check or money order only. 
We ship all orders within 5 days. 
MA residents add 5% sales tax. 


UPS 
SHIPPABLE 


Receiver/Spectrum Logger 

1 to 1300MHz with AM/FM/WFM/SSB 
Features 2000 memory channels, 16 search 
banks. Backlighted LCD display, Attenuator. 


Delay, Hold, Bank lockout, Cellular locked Rie Sell your product 


RS232 Control, 1 Year Warranty, & Earphone in 
jack. Size: 2 1/44H x 6 1/2D x 5 5/8W. Wt 
160z. Ground frt: $6.95. 2 Day Air Freight: 


$9.95. Call or Fax Toll Free, 24 hours/day Radio age 


Call Joyce Bocash 
today 
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10707 E. 106th Street Fishers, IN 46038 
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= 5 
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BP84 7.2 1200 mAh 3" $39.00 | PE-44 fav @ aman S48 PRC sn PAD ons LLY RTEMATIC ORE RATIN ENB31, 48v @ 600mAn 
BP85B 12v 600 mAh 3” $69.00 PB-18 7.2v 
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- PANASONIC PB 80/88 ORIG. PAN. $39.00 | | ICOM-W21A’ 
FNB-4 12v 750mAh $39.00 EER Coe eee . All 7.2 Volt SONY NP77H 2400 mah $39.00 T/2GX 


FNB-4A 12v1000 mAh $55.00 DJ-F1T SONY NP55 1000 mah $29.00 BP-157, 7.2v. @900mAh Ff 
FNB-17 7.2v 600 mAh $30.00 [zig R As mCme UU : at 1500 MAH SONY NP22 500mah $29.00 |] BP-157(s),7.2v @1500mAh |} 


FNB-10S7.2v1200 mAh $39.00 [2:1ST\ MR PV aOR OOF BATTERY CANON 8mm 2o00man $36.00 || BP-132, 12v @ 850mAh 
FNB-12S 12v 600 mAh $40.00 Fernie nes-n PANASONIC PALM 2400 mah © $39.00 |] **available with and without microphone™* 


z JVCGRTYPEC 1500mah $36.00 | | 
eae Leann La ee EBP-20N 7.2v @ 800 mAh ; PACKS SHARP BT21/22  2000mah —$45.00 MOTOROLA 


FNB-26S7.2v1500 mAh $49.00 [ie Sc BCR ELT, oe $39 00 RCAHITACH! 8mm 2400man $38.00 | GP.309, 7.5v @1200mAh |} 
FNB-27S12v. 800mAh $49.00 Hes. R PA BeCme Din) . ALL BRANDS AVAILABLE 


*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 
SEND FOR 


FREE CATALOG BATTERY-TECH, INC. mo Wester cand 


WELCOME © SO00-442-4275 — N.Y. 718-631-4275 © Stee 


DISCOVER 
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Radio Fun 


Slow Scan TV 


doesn't have to be expensive anymore! 


Every day more hams are enhancing their communication by using 
images. Join the fun and see what you've been missing. 


Quality Color SSTY is easy and affordable with Pasokon TV. $239.95 
Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA 


display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others, Write or call for 
complete details. x 


Absolute Value Systems 

115 Stedman St. #R . 
Chelmsford, MA 01824-1823 
(508) 256 6907 

e-mail: johni@world.std.com 
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1") GaAs microstrip 

transmitter pro- 
vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi- 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great forlong-range testing of radar 
detectors, calibration of radar. receiving 
equipment, and point-to-point communica- 
tion links. 


Complete Assembled System 
Parts & Instruction Kit 


Plus $3.50 Shipping and Handling 


INNOTEK Inc. 


9025 Coldwater Road, Bldg 100A, Fort Wayne, IN 46825 
(800) 826-5527 
Money-Back Guarantee 
CIRCLE 283 ON READER SERVICE CARD 


- Sell Your Used Gear 
In The 


Radio Fun 


Flea Market 
Call Joyce Bocash 


1-800-274-7373 


BILL SMITH 


WS3XYZ 


A. Rains and call numbers engraved. 


Printed Circuits 
in Minutes Direct 
From Photocopier 
or Laser Printer! 


Use household 
iron to apply. 


For High Precision Professional PCB Layouts 
1. LaserPrint 
2. lron-On 
3. Peel-Off 
4. €tch 


Adds an Extra Layer of Resist for 
Super Fine | Lines on Std Clad Bds 


Easy Hobby Quality PCB's 
1. LaserPrint 
2. Iron-On 
3. Soak-Off uw, Water 
4. Etch 
Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/100Sh$1 00. 


PnP Blue or PnP Wet (No oe 
Sample Pack 5 Shts Blue + 5 Shts Wet ® 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day ‘Mail 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guaranteel-Dealer Inquiries Invited 
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First & Still The Best 
The Mobile Mark HW-3 
Multi Band Mobile 
No Trap Antenna 
full line SOOMEE Arisone a “\ ogee 
e Any 4 Bands (80-10 Meters) 0 
¢ 10, 15, & 20 Meters 
— only $69.95 
Major Credit Cards honored. 


AXM ENTERPRISES 


11791 Loara St., Ste. B, e Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


} 
| 
H 
: 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NSORA 


MFJ Dual Band 


44/440 MHz Mobile Antenna 


144/440 MHz dual band magnet mount mobile antenna 
gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you get a high gain '/2 wave over '/4 wave 
antenna. On 2 Meters, it's a full size 4 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 


M! B unconditional guarantee. 


$1.4°5 ‘Includes BNC adapter so you can use it with your handheld! 


5/8 Wave Ground Plane 


MFJ-1750. 
$19°° 2 Meter 5/8 
wave ground 
plane home station 
antenna gives you the 
maximum gain of any 
single element 2 Meter antenna! 

You get . . . shunt fed matching that 
bleeds off unwanted static and gives you 
low SWR .. . strong lightweight 
aluminum construction . . . low loss 
ceramic antenna insulator. Mounts on 1 
to 1'/ inch mast with single U-bolt. 


MFJ mini Speaker/Mic: 


Clips to your lapel near 
your ears -- no need to remove 
your handheld from your belt 
to talk or monitor calls. 

These tiny MFJ Speaker/ 
Mics are so small and light- 
weight you'll forget they're 
there -- until you get a call. 

Excellent audio. Has 
swiveling lapel/pocket clip, PTT button 
with transmit LED, earphone jack, 
lightweight retractable cord. For L 
connector order "L" model. 2x1/4x/4 in. 

Order MF J-285/L for ICOM, 
Yaesu, Alinco; MF J-285/L for Ken- 
wood; MF J-283 for split plug Alinco; 
MFJ-285W for ICOM IC-W2A. 


Personal Morse Code Tutor - 


code anywhere with $7 995s 
this pocket size 
battery operated MF 
Personal Morse Code Tutor” 
This pocket size tutor 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. 
Select letters, numbers, punctuations 
or prosigns or any combination or words or 
QSOs with normal or Farnsworth spacing. 
Easy-to-use menu selection. Use 
earphones or built-in speaker. 


VHF SWR/Wattmeter 
MFJ-812B : 
$2925 
Covers 2 
Meters and 220 — 
MHz. 30 and 300 Watt scales. Also 


reads relative field strength 1-250 MHz 
and SWR above 14 MHz. 4'/2x2'/4x3 in. 


VHF/HF Packet TNCs 


MFJ-1270C 


erformance 


mount and MFI's famous one year No Matter What 


Code Practice 


Oscillator 
MFJ-557 


$2425 


Have fun learning Morse code with 
this MFJ-557 Deluxe Code Practice 
Oscillator. It's mounted with Morse key 
and speaker on a heavy steel base so it 
stays put on your table. Earphone jack, 
tone, volume controls. Adjustable key. 


Long Range Dual Band xe 
MFJ-1768 
$4995 
Enjoy 
super long 
range QSOs 
with this direc- 
tional high gain dual band Yagi. 5 2 ery 
on 440 MHz and 4 elements on 2 Meters. 
No-Codle Tech Ant. Book 


No-Code Tech's antenna 


MES 285/283 book shows you how to 
$24°5 


build proven antennas for 

your frequencies that work 

using inexpensive materials 

you can find in your local 

hardware store. Covers 

dipoles, vees, ground planes MFJ- a 
and quads. 29° 


MF S/ Bencher Keye 
eon M i ae 
effortless 134 


CW with a deluxe 
MFJ electronic CW 
Keyer using a Curtis 8044ABM chip mounted 
right on the Bencher iambic paddle! 

Iambic keying, speed (8-SO wpm), 
weight, tone, volume controls. RF proof. 
A'/sx2>/sx5'/2 in. 


MFJ Antenna Tuner 


y Tune your antenna for 
‘1 49°: lowest SWR! MFJ-949E is 
the world's most popular 300 
Watt PEP tuner. Covers 1.8-30 MHz, has 
lighted peak/average Cross-Needle SWR 
/wattmeter, full size 300 watt dum my 
load, 8 position antenna switch and 4:1 
balun for balanced lines. 10x3x7 in. 


Free MFJ Catalog 
Write or call toll-free . . . 800-647-1500 


Nearest Dealer/Orders: 800-647-1800 


j 


Join the Packet eae fun! World's 
most reliable packet TNC is fully TAPR 


5119" - 


 . 


White letters on black or blue background. 
Includes silver desk style holder 2x10" length. 


$9.50. 


Technical Help: 800-647-TECH (8324) 
* 1 year unconditional guarantee * 30 day money back 
guarantee (less s/h) on orders from MFJ * Free catalog 


B. Engraved on TNC-2 compatible, VHF and HF MFJ ENTERPRISES, INC. 
: BOTH Sides Pe C | Box 494, Miss, State, MS 39762 
* Permanently engraved on exterior plastic. : : operation, free AC power supply, new (601) 323-5869: 8-4:30.CST, Mon-Fri 
¢ Print/Type Name, and Number (with aluminum enchanced mailbox Rane eS FAX: (601) 323-6551; Add s/h 
bracket) with auto/reverse mail forwarding, We E 
* Add $1.50 S&H é ne ae MF J... making quality affordable 
$1 5.50 mode lets you Pant Weald a Prices and specifications aisle © a Oren Inc 


MARION’S Box 358 Jaffrey, NH 03452 
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Radio Fun 17 


The Radio FunHam Marketplace | 


AMATEUR TELEVISION ELENCO e HITACHI B&K PRODUCTS caurouree §f 
GET THE ATV BUG “uo 


S -7711 
GUARANTEED LOWEST PRICES, agg-na5-3901 (can) & 
AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES 


Hitachi Compact Series Scopes 
2 YEAR WARRANTY s 
New 10 Watt | % V525. S0MHe, Cursors $069 


Sub- 


V-523 - 5SOMHz, Delayed Sweep $995 


Transceiver 


V-522 - 50MHz, DC Offset $975 , 
V-422 - 40MHz, DC Offset $849 


Value + Quality 
from over 25years 


Only $4 99 . : V-222 - 20MHz, DC Offset___——————S$ 695, 
S C rl b e V-660 - 60MHz, Dual Trace $1,375 

Mai i H V-665A - 60MHz,DT, w/cursor $1,449 
de in USA st V:1060 - 100MHz, Dual Trace $1,549 


MENT tay V-1065A - 100MHz, DT, w/cursor $1,695 


V-1085 - 100MHz, QT, w/cursor $2,125 


bey 
STANDARD SERIES DELUX SERIES 


To 


i 60 B&K OSCILLOSCOPES 
in ATV...W6EORG $-1325 25MHz $349 S-1340 40MHz $495 $-1330'25MHz $449 S-1345 40MHz $575 2120 - 20MHz Dual Trace $389 
: : - : ; ‘ : 75 : 
Snow free line of sight DX is 90 miles - assuming = ae gs he {oer8 «OMe Dual race, $748 
. . eaiures: eatures: 3 ae SS 
14 dBd antennas at both ends. 10 Watts in this one a 10 SE ES sani. wennste Sveee | palin bees 2 | oettine Gee 
H id ie iflomaite Bean} B Illuminated internal 
box may be all you need for local simplex or repeater XY Operation ™ Complete Schematic Z-Axis Modulation —gradigulg 7190." 10OMHz Three Trace Dual Time Base, 
Voltage, Time, + Frequency differences displayed 1 Built-in Component Test Delayed Sweep $1,379 
ATV. Use any home TV camera or camcorder by Gi on CRT th the use of cursos ($-1365 ony) W Plus all the features of the “afordable' series «252A 20MH2/ 20MS/s Storage $869 
® Plus much, much more 


plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 


Digital } Elenco LCR + DMM wee, Digital Capacitance ; Digital LCR Meter Function Generator 
Multimeter LOM-1950 : 4 LCR-680 

EDM-838 7 : 79.95 
$175.00 $79 3 # 3-1/2 Digit LCD Display 


Almost every Inductance 11H to 200H 


Call 


12 Functions 


Measures capacitors 


y Freq to 4MHz © Resistance .12 to 20MQ 5 
i . feature available from . {pf to 20,000pf 3 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on pagal Inductance + 3-1/2 Digi LCD readout * Capacitance .tpito} Sine, Square, Triangle, Pulse 
J p p the jaca Capacitance with unit indicator 200pF Ramp, .2 to 2MHz, Freq Ctr 


439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 


800- 


3-3/4 Digit Multimeter Digital Multimeter Kit Frequency Counter FLUKE MULTIMETERS 
. BK-390 with Training Course F-41225 (All Models Available Call) 


eee By El ga 3 c r 
Hot GaAsfet downconverter varicap tunes whole 420-450 ee pe ee W2888K , wl ; Spe Nowe 9 22500 iiodel 7). $69.95 
A ; Bh ing range | Model 1,549,00 Mo ; 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 6 / / = = ayhaale bar oraph $49.95 | sagen” We measuning range | cis? $1,786.00 Model 7ll_ $148.00 
M® © 4,000 count LCD anes * Full function 34 Ranges "Data hold function | 10 Series Model 7911 $175.00 


Transmitters sold only to licensed amateurs, for legal purposes, 
verified in the latest Calibook or send copy of new license. 
Call or write now for our complete ATV catalog 

| including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 


* Capacitance meas. | * ©xtf@ large display * ideal schoo! project ¢ Input impedance 1MQ or 502 | Model 10 = $62.95 80 Serles 
* Temperature probe M-2661 (Assembled) $55.00 _ © 10:1 Input attenuation function | Model 12 $84.95 Model 87 


$289.00 


Combination 
Emf/Microwave 


Butane Soldering Iron 


8838 


$44.95 — AR2N6 bun 


ideal training aid for Seginners 
Makes if tun and easy 10 jearn about 
amateur radio 


ISOTIP #7980 
* Covers doth 2 meter (144- - Affordable electromagnetic 
148MHz) Ino 6 Meter (50-34MH2) Two tools in one! 4 
818) 447-4565 m-t 8am-5:30 : i u ' Pence Pee ee aon Oe monte 
( ) pm pst Visa, MC, CoD e Oual conversion superheterdyne fomnanonceane rechntdians ! 


P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007 ~—- Maryann (WB6YSS) 


Telephone Kit 
PT-223K 


$14.95 = 
Available 
Assembled 

PT-223 

$15.95 


Tool Kit Digital/Analog Trainer 
TK-1000 Complete Mini-Lab For Building, Testing, 
if $39.95 Prototyping Analog and Digital Circuits 

e XK-525 


earn to Build and Program 
Computers with this Kit 


Electronic 


» By Elenco 


: ie $159.95 
: SPY ON THE EARTH ee esas ‘ccea| AS, uy Oe 
H amWindows 2 See live on ByElenco| 


Transistor Radio Kits | 'elephone Line Analyzer 


$129.00 a 


= your PC with Training Course oe cir rlais eon eC 
From scratch you build a complete sys- | A professional organizer tool kit }| 5 built-in power supplies. Includes a function gener- 
AM/FM Radio ¢ f 
W! i tem. Our Micro-Master trainer teaches | at affordable prices, Includes 25 | ator with continuously variable, sine, triangular, 
Your gateway to the world. hat : gage? cage you to write into RAMs, ROMs and run } high quality tools in a high im- pieeepryputienbtaieas foe bation 
satel ] ites in Model AM-550 $19.95 Kit TT-400K $19.95 a 8085 microprocessor, which uses } pact carrying case which in-| tne case can include a ull line o! tools and meter 
Software that rb it see Assembled TT-400 $26.95 | Similar machine language as IBM PC. jf cludes a pocket for meter. of your choice. 


combines the amateur radio 


j Capture live breathtaking images of the Earth for fun or 
with a personal computer. 


profit with our SpySat software and hardware package that 
does it all. Track, capture, display, zoom and analyze 
images directly. from 6 or more environmental satellites. 
Complete Earth station package includes antenna, LNA, 
Satellite receiver, demodulator, A-D converter and software, 
all for only $399 plus $25 shipping. For FREE information 
log-on to our bulletin board anytime at: (718) 740-3911. For 
information by mail send $5 (includes demo disk). 


VANGUARD Electronic Labs 
Dept. RF, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520-0085 » (708) 541-0710 WRITE FOR FREE CATALOG 


IL RES add 7.75>; TAX 
PROBES INCL ALL SCOPES & METERS 


WE WILL NOT BE UNDERSOLD IN 3 15 DAY MONEY BACK GUARANTEE 
UPS SHIPPING: 18 STATES 5°> OTHERS CALL EBS i FULL FACTORY WARRANTY 
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HamWindows, Inc. 
19032 Pauline Lane 
Huntington, CA 92646 


(714)729-4222 FAX (714)644-6277 


Use Your Reader Service Card Today! 


Our Advertisers Want To Hear From You! 
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i ° : 
NEW PacComm PicoPacket 
Compact! Only 1" x 2.5" x 3". An inch shorter than a pack 32k RAM is socketed and full size for easy upgrade to 128k 
of cigarettes. (or order the 128k already installed). 
RJ-45 serial cable with adapter to DE-9S. RJ-45 radio cable 
has real wire - solders easily to radio connectors. 


Both DOS and Windows™ packet terminal programs in- 
cluded. 


Instruction manual, schematic, Quick Command listing, 
power cord included. 

Options 

128k, 256k, 512k, or Imb RAM. 

Full-time GPS port (second serial port). 

Smart Battery. A special battery pack which uses two AA 


a ad ene Mam. cee PacComm Packet Radio Systems, Inc. _ °¢!!s to generate Svde. 
OMPTEACHSIVE “SUPPOL FOTN aA ABR UC» AULOMAtle . Mating GPS receiver. A Trimble S VeeSix-CM2 receiver fits 
Packet Reporting System (APRS). 4413 N. Hesperides Street in a separate case the same size as the Pico and attaches via 


EPROM is socketed and full size for ease in upgrading Tampa, FL 33614-7618 an audio stereo cable. 
firmware. (813) 874-2980 (800) 486-7388 Available March 30th. 
CIRCLE 152 ON READER SERVICE CARD 
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Powerful! 7-181 high integration MPU with one megabyte 
address space 

Inexpensive! Only US$129 (32k RAM model). 

Perfect Beginner’s TNC! Every feature you would expect 
in a “normal size’> AX.25 1200 baud TNC, plus: 

On-Line HELP! Type Help and a command name (or part 
of acommand name) and receive the correct spelling, short- 


est abbreviation, default value(s), acceptable values, and a 
short explanation of its function. 


Other Features 
PacComm’s full featured Personal Message System. 


es ee ice ee 


Black Feather Electronics 
645 Temple #7 

Long Beach CA 90814 
Telephone: (800) 526-3717 
Price Class: Part No. PM-1, 


$17 plus $3 S&H. 


The PM-128 Digital Meter 


Here’s a neat addition for your workbench projects. 


by Stephen James Erst W9QHV 


Digital meters are easily adapted to your 
project. For the price of a quality mechanical 
meter, the PM-128 3-1/2-digit digital panel 
meter may be used to measure voltage or 


_ current in your circuitry. The meter has a 200 


millivolt sensitivity (0.2 volts). It features 13 
millimeter LCD (liquid crystal display) 
characters. An example of the display is shown 
in Photo A. Physically, the meter is 6.8 by 4.4 
centimeters in size and presents an attractive 
appearance. The meter requires a supply volt- 
age of 9 to 12 volts and can easily be powered 
by a 9 volt battery at a current consumption of 


only 1 milliampere (0.001 ampere). 

The meter has an input impedance of greater 
than 100 million ohms without external atten- 
uators and the polarity (+ or -) is automatical- 
ly indicated. The accuracy is specified to be 
within 0.5 percent. 


Measuring Voltage 


To use this meter to measure values of 
voltage greater than 0.2 volts, external 
resistors must be used. Table 1 shows resistor 
values and the decimal point selection 
necessary to measure voltages of 2, 20 and 


Photo A. The PM-128 digital panel meter with 13 millimeter characters. 


“TC TIOBERL 
pe g325ned 
HONG KONG 


All Electronics Corp. 

P.O. Box 567 

Van Nuys CA 91408-0567 

Telephone: (800) 826-5432 

Price Class: Catalog number PM-128, 
$18 plus $4 S&H. 


Voltage Dividers 


Input DC Voltage 


To Be Measured 


Figure 1. Connection diagra 


200. This would cover most applications. 

The circuit side of the meter is shown in 
Photo-B. When connections are made to the 
circuit side of the meter, a small soldering iron 
tip must be used and the connections should 
be made quickly. 

The connections to the meter are illustrat- 
ed in Figure 1. When the meter is shipped, the 
RA and RB resistor pads are shorted. These 
shorts must be removed for some of the con- 
figurations. RA is the shunt leg of an L atten- 
uator where RB is the series leg. Using these 
resistors, the attenuation to the meter is 
RA/(RA+RB). Any input voltage to the meter 
is multiplied by the value of attenuation be- 
fore the meter sees it. The maximum value of 
the voltage to the meter must be 200 mV. An 
over-range condition is indicated by a “1.” 

As an example, consider the 20-volt range: 

20 volts times RA/(RA+RB), 

20 times 100k/(9.9 meg+ 0.1 meg) = 0.2 

volts, 200 mV. 

Note: Using 10 meg for RB would have 
resulted in a reading of 198 mV instead of 200 
mV. 


Use as an Ammeter 


To use the meter.as an ammeter, a 1 ohm 
resistor is placed between the positive side of 


Dividers (Ohms) 
RA RB 
Short 


Voltage 

Range 
200 mV 

2 volts 

20 volts 

200 volts 


1 meg 
100k 
10k 


9 meg 
9.9 meg 
9.9 meg 


m showing the circuit side. 


the project’s power supply and the project. The 
digital meter is then used to measure the volt- 
age across the resistor. From Ohm’s law, 
current is equal to the voltage measured across 
the 1 ohm resistor divided by the value of that 
resistor. Since the resistor value is 1 ohm, the 
current is equal to the value indicated. The 
meter will read up to 200 milliamperes using 
the 200 millivolt range connection. 

The 1 ohm resistor needs to be 1/4 watt min- 
imum. It can be made up of 10 parallel 10 ohm 
resistors. You can use Radio Shack 271-1301 
or 271-001. An overkill is Radio Shack’s 1.0 
ohm 10 watt resistor, 271-131. While over- 
sized, it is the best priced of the choices and 
would be useful for higher current purposes. 

The configurations may be modified to suit 
the user’s needs. For example, if the voltage 
divider is set to provide a 2 volt maximum 
range and this range is used to measure 
current with the 1 ohm series resistor, a 2 
ampere maximum range is secured. 

The meter is a joy to use. No longer is it 
necessary to redraw scales or interpolate read- 
ings as with a mechanical meter. 

The digital meter is available from either of 
the two suppliers listed above. Black Feath- 
er’s part number is PM-1; All Electronics Cor- 
poration’s catalog number is PM-128. 


Decimal Point Selection 
Pl P2 P3 
Short 
Short 
Short 
Short 


Note: For most purposes, a 10-megohm value will suffice for RB. 
A blank indicates an open connection. 


Table 1. Table of resistance values and decimal point connections for 
0.2, 2, 20 and 200 volt applications. 
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Timewave Technology 
2401 Pilot Knob Rd. 
St. Paul MN 55120 
Telephone: (605) 886-7314 | 
Price Class: $279.95 a 


Timewave Technology's DSP-59+ 


by Dave Miller NZ9E 


I’ve always really disliked noise—white 
noise, pink noise, whatever tne color. It 
really grates on me after a while. Perhaps it’s 
because of my many years in the broadcast- 
ing industry, where noise was always some- 
thing to chase down and eliminate. Or 
perhaps it’s a quirk in my ear-to-brain inter- 
face. Whatever the reason, I’1] do almost 
anything to eliminate noise in my Meee 
environment. 

I’ve generally been first in line to try new 
noise limiters, noise blankers, low-noise preamps, 
etc., as they’ ve popped up over the years, but 
nothing up until now has really cut it. Oh sure, 
they all worked, to an extent, but none really 
eliminated random (or even not-so-random) 
noise, not until the introduction of true digital 
noise reducers. They’ ve made a real dent in 
noise elimination—the type of noise our HF 
bands are famous for. 

I bought the W9GR DSP (Digital Signal 
Processor) kit shortly after it went through a 
re-design and the new, multi-program units 
became readily available. What a difference! 
Here was finally something that made real 
inroads in noise elimination! Mind you, the 
new breed of digital signal processors won’t 
eliminate all of the noise on your HF receiv- 
er, but 20. dB or so is nothing to sneeze at, and 
that’s approximately what they’ll do today. 
Perhaps in the future someone will develop a 
total noise eliminator, but for now I’ve been 
very pleased with that 10-times or so reduc- 
tion in my most dreaded nemesis, noise! 

I was very pleased with the W9GR DSP, but 
we now seem to be entering stage 2 in the dig- 
ital signal processing arena and it looked like 
it might be time for a change. Timewave Tech- 
nology, of St. Paul, Minnesota, recently intro- 
duced their DSP-59+, which not only offers 
up to 20 dB of noise reduction and 50 dB of 
tuner-upper-heterodyne reduction, but a full- 
blown variable passband customizer (they call 


it a filter) so that you can select exactly how 
much of the normal 300 to 3,000 Hz SSB sig- 
nal you want to let through to your speaker! 
For CW and the data modes, you can select 
how wide a chunk of spectrum you’ll allow 
through, from as much as 600 Hz down to 
25 Hz. You can also select the center frequency 
that you prefer to listen to for CW or the 
center frequency standard for the data modes. 
On the data mode issue, you’re covered from 
HF packet up through G-TOR (the newest 
mode from Kantronics), and probably into the 
future with selectable center frequencies and 
adjustable bandwidth options galore. 


Customize with Sliding Windows 


Perhaps the easiest way to visualize how the 
Timewave DSP-59+’s variable passband “cus- 
tomizer” works is with an analogy. Picture two 
horizontally sliding windows that meet in the 
center, allowing more or less of the total win- 
dow surface area available to be exposed to 
the room. This is kind of how the DSP-59+ 
works. With both sliding windows fully open, 
air comes through the entire window surface. 
If the left sliding window is partially closed 
(relating back now to our receiver’s passband), 
less of the Jow audio frequencies come through. 
Unfortunately, this is known as a high-pass fil- 
ter, but just remember that you’re cutting off 
the lower audio frequencies. Now if we also 
close part of the right sliding window (again 
going back to electronics), less of the high 
frequencies come through—and, of course they 
had to call this a low-pass filter, but again, 
think of it as cutting down on the high audio 
frequencies. That high-pass/low-pass business 
is technically correct, of course, but it messes 
up my mind when I’m trying to picture exact- 
ly what I’m doing, so I try to ignore it and just 
think about cutting back on the low frequen- 
cies with the left knob on the DSP-59+, or the 
highs with the right knob—at least the loca- 


Photo B. Rear view of the DSP-59+. Left to right are the SPEAKER OUT- 
PUT, LINE OUTPUT and AUDIO INPUT connectors. On the right side are 
the PTT input and DC POWER input connectors. Removal of the front and 
rear bezels, with two Phillips-head screws on each side, allows the top cover 

to be removed for internal jumper changes. 
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Photo A. Front view of the Timewave DSP-59+ digital signal processor, 
Left to right are the 1/8” headphone jack with NORMAL and OVERLOAD 
LEDs directly above it. The small square push-button switches for 
controlling the DSP’s functions are first BYPASS then AGC ON/OFF, 
HIGH PASS/LOW PASS & BANDPASS, TONE NOTCH/TONE 
GENERATE, and finally NOISE REDUCTION ON/OFF. 

The leftmost knob controls the amount of low frequency cut introduced in the 
HP/LP mode or the center frequency chosen in the BP (bandpass) mode. 
The next knob controls the amount of high frequency cut introduced in the 
HP/LP mode or the total bandwidth chosen in the BP mode. The far 
right-hand knob is the POWER ON/OFF and AUDIO GAIN control bor 
the built-in audio speaker driver amplifier. 


tion of the knobs makes sense with the sliding 
window example and with the way we 
normally visualize the audio spectrum. The 
DSP-59+ is also clearly labeled so you shouldn’t 
have any real trouble with this. It’s another of 
those things that’s harder to explain than it is 
to do. 

So in essence, with the DSP-59+’s high-pass 
and low-pass filtering, you can customize ex- 
actly how much of the 300 to 3,000 Hz nor- 
mal SSB bandwidth you will allow to reach 
your speaker! If QRM creeps up from below, 
cut off more lows with the left knob. If it sneaks 
in from above, cut off more highs. You can on- 
ly go so far with this before you start cutting 
off too much “intelligibility,” but how much 
is too much is largely a matter of personal judg- 
ment and will vary from one situation and one 
voice to another. The important point is that 
the DSP-59+ puts you in charge of that, it lets 
you judge how much audio passband you want 
to cut, on either end, eliminating at least some 
of the adjacent channel QRM in the process. 
By the way, this high frequency/low frequen- 
cy cutting isn’t exactly continuous like I’ ve 
made it sound so far, but rather in steps of 
50 Hz, which is just fine because your ear 
doesn’t really require any finer steps than that. 

This same analogy, the sliding window con- 
cept, holds more or less true for the CW and 
data “customizing” (OK, filtering) scheme as 
well. In the CW and data mode case, the 
center of the window is selectable, i.e. where 
the two windows meet, and the two sliding 
windows themselves move the same amount 


(opening more or closing more) with just one 
switch—the right switch selects this band of 
audio frequencies that’s passed through and 
it’s called the bandpass mode. 

By the way, these three actions, noise 
reduction, heterodyne elimination and pass- 
band customizing can all be going at the same 
time, or they can be selected individually in 
any combination on the DSP-59+. That’s quite 
a bit going on in terms of computing, and it’s 
an important feature. 


Added Features 


Timewave decided to add a few more items 
to their new model. The DSP-59+ sports an 
internal AGC amplifier, something that I added 
to my W9GR DSP after a short period of use 
at my QTH. Here’s the problem: DSPs tendto 
be pretty level-sensitive, i.e. they like to have 
a fairly consistent audio level going into them 
to perform properly. They particularly object, 
to too much audio input from the receiver; they 
start to distort quite a bit (break up is proba- 
bly a better description). An amplifier with 
AGC action ahead of the analog-to-digital con-- 
verter helps in many cases, most noticeably 
when the feed receiver’s AGC may not be quite 
up to par. Even on some of the newer transceivers, 
the internal AGC/AVC isn’t all that great. On © 
the amateur HF bands, with signals fading and 
variations in audio levels—one blasting, an- 
other almost undetectable—the built-in AGC 
action in the DSP-59+ can be very handy 
indeed. On the downside, some loss of noise 
reduction can be noticed on pauses during SSB 


—— 


Photo C. Interior view of the DSP-59+. Its seemingly simple layout and clean 
construction mask its overall complexity in terms of computing power. 
The internal user-selectable jumpers are located mid-board and at the ex- 
treme rear, just to the right of the “L” bracket which provides additional sup- 
port to the rear panel. These jumpers allow the end user to make a number of 
choices in the operational aspects of the DSP-59+, but will normally be left in 
the factory default positions. 


speech as the AGC amp brings up (amplifies) 
the noise floor. Again, it’s a judgment call on 
the part of the operator: You can switch it in 
when it helps, switch it out when it doesn’t. 
This is a great feature for Timewave to have 
included and I for one am glad they did. 

The DSP-59+ also has a switch-selectable 
true bypass feature built in. The bypass func- 
tion is accomplished with a relay, so even if 
you lose power to the DSP-59+ (accidentally 
or for whatever reason), the relay will put the 
unit into the bypass mode and things are just 
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as they were before you had the DSP in-line. 
That was thoughtful design planning. It also 
allows them to do one of the neat things on the 
DSP-59+’s final feature: bypass the unit 
during CW key-down. 

The final main feature of the DSP-59+ is 
that when you’re operating CW, you can hear 
your transceiver’s sidetone oscillator even 
though the DSP-59+ may be tuned to a some- 
what different CW tone. This is because the 
DSP will go into the true bypass mode every 
time you key your transceiver, as long as the 


assortment of five meters of their selection— 


PTT (Push-To-Talk) input on the DSP-59+ is 
wired to your transceiver’s PTT line output 
(not usually too difficult to accomplish). On 
SSB, that same PTT line from your transceiv- 
er will mute the DSP-59+ so that no spurious 
audio comes from the speaker during your own 
transmission times (not an uncommon event 
with most DSPs). 

There’s a 1/8" headphone jack on the 
DSP-59+’s front panel, along with a couple of 
LEDs to show you when the audio level out 
of your transceiver is correctly set, but other 
than that, we’ve pretty much covered the 
features of this nice-looking, well-made unit. 

You’ll need to supply your own source of 
12 to 16 VDC for powering the DSP-59+, but 
Timewave does include the correct plug to 
mate with their unit. Any well-filtered 12-volt 
source is adequate just as long as it will 
deliver about 1 amp of current on audio peaks 
(you may even be able to “borrow” 12 VDC 
from your transceiver’s accessory connector 
if it’s available there). 


Author’s Suggestions 


One thing I did notice is that Timewave for- 
got to add a “power on/off” LED, but then a 
number of manufacturers seem to think that’s 
an unnecessary item these days in amateur 
equipment. Perhaps they’re right, but I still 
like to see one even though there may be oth- 
er ways to tell if a device is actually on or off! 

I'd also suggest that you try several differ- 
ent speakers with any digital signal processor 
you might buy because the speaker used can 
often make quite a difference in the way a par- 
ticular unit sounds. It isn’t always how much 
a speaker costs, either, that determines how 
well it sounds with a DSP, so it’s difficult to 
predict which will sound the best ahead of time. 
Just try several and judge for yourself on this. 

One other thing I would like to see the man- 
ufacturers add in their DSP lineups is an 
audio input source selector switch. To be sure, 
a digital signal processor (like the DSP-59+) 
works amazingly well on the HF bands, but if 
you ever operate 6 meters, 2 meters or higher 


VHF/UHF SSB or CW, give it a try on these 
bands too. I’ve found it to be a big help on the 
VHFs and up, especially in the area of noise 
reduction—you already know how I feel about 
noise! That’s where the input selector switch 
would be a real help, using one DSP unit fed by 
multiple transceivers. Another worthwhile ad- 
dition would be the inclusion of a “Speaker 1/ 
Speaker 2" switch for those times when a choice 
of a couple of different “speaker-sounds” or 
reproduction characteristics would be advan- 
tageous. I’ ve added these switches externally 
myself, but it would be neater to have them 
already in the DSP-59+ or other DSP unit— 
manufacturers please take note. 

Timewave came up with a very nice-look- 
ing and well-shielded cabinet for their DSP, 
and have also taken the time to add RFI fil- 
tering to the input/output leads. Being digital 
devices, with lots of steep, harmonic-filled 
waveforms inside, DSPs can and do radiate 
some radio frequency interference. The 
DSP-59+ should be less of a problem on that 
score than perhaps some others, but don’t be 
too surprised if you find some RF leakage on 
some band. It’s almost inevitable. 

I found the DSP-59+’s switches fairly easy 
to remember as to what-does-what (as long as 
I think about the sliding window analogy) as 
well as smooth in operation (the rotary switch- 
es for bandwidth selection rotate very easily 
and quietly). 

The unit, from my standpoint at least, is very 
logically laid out and I wouldn’t really change 
anything if I had the choice—I can’t say that 
about very many things these days! 

The inside of the DSP-59+ looks starkly sim- 
ple, belying its tremendous complexity within 
those few “master” chips! There are a series of 
eight jumpers that the owner can change to fur- 
ther customize the DSP-59+, but I found that 
the default selections made by Timewave be- 
fore the top cover was put on at the factory were 
quite satisfactory for my operating, and they 
probably will also be for yours, but the cus- 
tomizing options are there if you ever need to 
change things, and that’s nice too! 
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er output as desired, being guided by the in- 
dications on meter M1. - 


Parts 


The only parts which may not be in your 
junk box or at Radio Shack are the 100 pA 
meter and multiturn 100k pot. A single-turn 
trimpot can be used, but a multiturn pot will 


_ be much easier to adjust accurately. Note: If 
~ you have a 50 pA meter you can use it, but R3 


will have to be at least 200k ohms. 
Sensitive meters are very expensive new. 
A great many very suitable meters are avail- 


- able from Fair Radio Sales, Box 1105, Lima, 
-OH 45802; (419) 227-6573, Fax (419) 227- 


1313. All are surplus, most are used, and 
some are new. Also available is a “potluck” 


Parts List 


0.1 uF, monolithic ceramic 

0.01 uF disc ceramic 

Germanium diode, 

1N34, IN60, IN90, etc: 

RCA jack, chassis mount, screw type 


100 pA DC meter 

(see “parts” section of the text) 
SO PL-259 UHF connector 
RCA plugs 

4.77 ohm 1/4W, 5% 

Multiturn trimpot 100k-200k 


meters. 


you don’t get to pick and choose!—but for 
$10 (Catalog No. 47-84) it’s hard to go wrong. 
It so happens that $10 is their minimum 
order size. In my personal experience, hav- 
ing purchased four or five such assortments 
from them in the past few years, there has 
always been at least one, and usually two or 
three, pA meters included. Some meters may 
be square or round, 2" or 3" in diameter, sealed 
or easy to open, but all have d’ Arsonval move- 
ments and are in operating condition. If you 
feel lucky, this meter assortment is a good 
deal, and you will find uses for the extra 


Table 1. Equivalent Values of RF 
Power and DC Voltages 
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ter in addition to its nets, contests, Dayton 
booth and other activities (IVCA, P.O. Box 
140336, Nashville, TN 37214). 


Q: Where can I get more information 
on this fascinating mode? 


A: For a more detailed information pack- 
age, send a large self-addressed stamped 
envelope with postage for two ounces (that’s 
currently $.32 + $.29 = $.61 in the U.S.) to: 
John Langner WB2OSZ, 115 Stedman St. #A, 
Chelmsford, MA 01824-1823. 


Q: How can I get started with little or 
no investment? 


A: Either dip into your junk box or take a 
few dollars to your local Radio Shack store, 
and build the circuit shown in Figure 1. This 
circuit simply takes the received audio, am- 
plifies the signal, and sticks it into a status line 


of a serial port. Software measures the time 
between the zero crossings to determine the 
frequency. The software converts these tones 
into images on the screen. 

The circuit shown here is the absolute bare 
minimum. There are many other minor vari- 
ations on this theme using diodes for reverse 
voltage protection, capacitors or power filter- 
ing, and transformers for isolation. If you 
already have a HAMCOM, FAXCAP, SSC PC 
HF Facsimile, or AEA FAX demodulator they 
will all work with some and maybe all the 
software mentioned here. 

Next, find some free software such as JV- 
FAX, VESTER, or EZSSTV. Try looking in: 

Internet ftp access: 

oak.oakland.edu 

msdos 

ROOLNIETS ses: 

If all else fails, send $5 to me at the address 
listed earlier in this article for a copy of EZSSTV. 
Do not send a blank disk. 


/pub/ham-radio/ 


Parts List 


Part 
‘Ul 
Rl 
Gi 
Ji 


Description 

741 or similar op amp 
47k resistor 

0.01 uF capacitor 
DB25S 


or DB9S connector 
Shielded cable for audio 
A well-stocked junk box has all of these items. Otherwise, you can get everything at your 
local Radio Shack store. The resistor and capacitor values are not at all critical. Use either 
a 25- or 9-pin connector, depending on the type of serial port available. 
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RS Part # 
276-007 
271-1342 
272-131 
276-1548 
276-1538 


$ 

0.79 
0.39 
0.49 
1.99 
1.29 


AMATEUR & ADVANCED 
COMMUNICATIONS 


AMATEUR and SHORTWAVE 


RADIOS, ANTENNAS, TOWER, 
BOOKS and ACCESSORIES 


b> NO SALES TAX 


3208 CONCORD PIKE 
ROUTE 202 


WILMINGTON DE. 19803 
302 478 2757 


CLOSED SUN & MON 


SAME DAY UPS 
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Call today Joyce Bocash ~ 
1-800-274-7373 


WANT TO LEARN CODE? 


Morse Tutor Gold is the answer for the 
quickest and easiest way 
for beginners and experts alike. 

From the moment you start the easy and speedy 
self loading procedure to the day you reach your 
goal, Morse Tutor Gold will gently coach you 
through the learning process. 

Since 1987, GGTE has guided nearly 20,000 
hamsand prospective hams around the worldthrough 
proven structured lessons and a variety of character, 
wordand conversation drills. Straight forward menus 
make the process simple and fun. 

You select the characters and Morse Tutor Gold 
will prepare a random character drill with those 
characters. Morse Tutor Gold makes it easy to 
create your own drills or import text files. You can 
now type what you hear or copy by hand and see, one 
line at a time, what the computer sent or what you 
typed. Pick the Famsworth or the standard method; 
select thetone frequency most comfortable for you or 
select your code speed intenths ofa word per minute. 

You are always in command. 
Morse Tutor Gold uses your internal 
speaker or sound board (certified by 
Creative Labs for all Sound Blaster 
products). And, ifyou usea sound board 


E.etai§ the program supports volume control: 
Get the software the ARRL sells and uses to 


create practice and test tapes. Morse Tutor Gold 
is approved for VE exams at all levels. 


Attention Morse Tutor and Morse Tutor 
Advanced Edition registered users, 
Make sure we have your current address. 
Special upgrade offers will be mailed shortly. 
Don't miss out 


“Bought it on Friday-passed my 5 words on Sunday”, 
A. Fetes “Great program-dees all it was sald to-it 
was loaded and in use within 15 minutes. of ls arrival. 
Truly user friendly.” DEANGL “Better than my wildest 
expectations! Sorry | didn’t have it years ago. It's much 
bet ter Ehan any code tapes.” KBOYVR “By far the best 
Morse Cod program | have ever seen! l'm an ARRL VE.“ 
MTES4 “This (8 a crackerjack way for Chis newcomer 
Fo learn the Morse Cod. Well worth the price” WB. 
Marks 
For all DOS computers. Available thru dealers, 73 
Magazine, QST, or send $29.95 + $3 S&H 
(CA residents add 7.75% tax) to: 
GGTE, P.O. Box 3405, Dept. MR, 

Newport Beach, CA 92659 

Specify 5's or 3" inch disk 
Morse Tutor Gold is a trademark of GGTE. 


Sound Blaster, the Sound Blaster Logo and the Sound Blaster 
Compatibility Logo are trademarks of Creative Technology Ltd. 
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More “Buy Buy” 

Last month, we were talking about buying 
‘| ham equipment, starting with a 2 meter HT. 
Let’s continue. 


At Home 


For base station operation, an HT works 
pretty well, unless you live very near some 
high-powered VHF transmitters, in which 
case you may have some serious receiver over- 
load and intermod problems. Unlike mobile 
rigs, HTs are just too small to have much front- 
end filtering. With small antennas, it isn’t a 
problem because signal levels aren’t that high. 
Hook a handheld up to your rooftop skyhook, 
though, and you may find your receiver blocked 
or otherwise seriously degraded, due to strong 
signals which aren’t even on the ham bands. 
In particular, paging services can really mess 
up reception on 2 meters, causing all kinds of 
bleeping and blooping all over the band, 
obscuring even strong repeaters and spoiling 
your fun. 

There’s no easy fix for this problem. If you 
don’t live near any towers, however, you can 
probably use an HT at home quite success- 
fully. ? ve got my dual-band walkie connect- 
ed to a dual-band-pole rooftop antenna, and 
it works great. I live in the country, though, 
far from RF problems. 

An external speaker is a big help, but you 
probably won’t need any extra amplification 
at home. My-HT’s 200-milliwatt (0.2-watt) 
audio amp puts more than enough power 
into my Radio Shack communication speak- 
er. In fact, I can’t run it at more than about 
1/2 volume or it gets uncomfortably loud. 

While you can use a speaker-mike at home, 
too, the tiny speakers in most of them will be 


| a bit unpleasant. A better choice is an 


external mike with no speaker, so you can use 
the one in the radio or a bigger external one. 
I have my HT connected to the same mike I 
use for my HF rig, via a switch. 

If you plan any extended mobile or base 
operation, get a walkie which lets you lock 
the dial lamps on. All the new HTs I’ve seen 
use LEDs for the lamps, so they won’t burn 
out. Naturally, you won’t want to lock them 
on when you use batteries but, in the car or 
at home, it’s very handy to keep them on. 


Mobile VHF/UHF Rigs 


For more rigorous base or mobile applica- 
tions, a real mobile rig is the way to go. You 
just can’t beat the combination of more trans- 
mit power and better receiver filtering. Where 
a walkie will be wiped out by intermod, a 
good mobile rig may show no traces of it at 
all. The difference can be striking. But what 
constitutes a “good” mobile rig? 

Most modern mobile rigs are pretty good. 
While many offer RF output levels around 25 
watts, you can get up to 50 watts if you need 
it. Do you? Probably not, unless you live or 
travel way out there. The difference between 
25 and 50 watts is only 3 dB, which isn’t that 
much at the receiver. 

Speaking of receivers, they do vary some- 
what, and you really want a good one when 
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you. operate in the car. Especially, look for 
good intermod and AM rejection. The inter- 
mod spec should be watched for the reason I 
mentioned above: You want to avoid being 
wiped out by paging services and such, which 
can be a real problem in big cities. Why the 
AM rejection issue, though? You’ ll be on FM 
anyway, right? In this case, we’re not con- 
cerned with broadcast stations. Instead, we 
want to eliminate that great bugaboo of all 
mobile operation, ignition noise. 

When your engine is operating, it puts out 
enough garbage to greatly reduce your ra- 
dio’s ability to hear the repeater. Heck, at 
your antenna the repeater’s signal may only 
be at a level of a few microvolts (millionths 
of a volt). That’s not much! Your engine, 
though, is only a few feet away from the 
antenna; its “signal” may be much stronger 
than that, perhaps hundreds of times as strong. 
Of course, the RF energy from the engine is 
spread over a great frequency range, so not 
that much of it is on the frequency you’re 
trying to receive. Still, it-can be a major 
problem. 

Luckily, FM’s greatest virtue is its ability 
to ignore noise, which is fundamentally 
different from the wiggles in the transmitter’s 
carrier frequency (the FM, or frequency 
modulation) which convey the information 
you want. Essentially, noise is an amplitude 
phenomenon, not one of frequency. In other 
words, a noise spike, by momentarily adding 
its instantaneous voltage to that of the signal, 
changes the signal’s strength, not its frequency. 
The ability of an FM receiver to reject the 
noise is called its AM rejection, and it should 
be as high as possible. I have an older mobile 
2 meter radio which suffers greatly from poor 
AM rejection, and it sometimes makes 
operation while driving pretty uncomfortable: 
It takes a mighty strong signal to completely 
remove the static, and weak signals which 
would sound OK on a better radio can be so 
static-filled that I can’t understand what 
people are saying. 


Other Considerations 


What else makes a good mobile rig? Well, 
ease of use is very important. When you’re 
driving, there just isn’t time to mess with 
complicated programming procedures. Just 
about all rigs are pretty easy to use once your 
operating frequencies are programmed into 
memory, so around-town operating is seldom 
a problem. If you travel out of your local area, 
though, it’s entirely a different matter. Then, 
you may find yourself having to program on 
the fly, and the radio’s user interface will 
really start to matter. If a rig is hard to use, 
requiring many button presses to get things 
up and running, you can become seriously 
distracted from your driving. So, when you 
shop for a rig, try programming in a frequency, 
offset and CTCSS tone, all while taking 
only occasional glances at the radio, as you 
would be forced to do in your car. If you can’t 
do it, or it seems very hard, stay away from 
that radio. Between the different man- 
ufacturers, the user interface varies much 


7 


more than the basic radio performance, so tS s 
a very important qualification. ; 

Then there’s the matter of size. Will the rig 
fit where you want it to go? Proper placement 
is crucial, both because you need to be able 
to reach the radio to operate it, and because 
you don’t want to make contact with it in a 
collision. That little piece of metal could, for 
instance, do serious injury to your knee in an 
otherwise minor crash. 

Finally, to avoid a crash, you must be sure 
the microphone cord won’t get in the way of 
your gearshift, steering or gas and brake 
pedals. Yes, that does happen. 


Extended Coverage 


Most new walkies and mobile rigs are 
capable of extended receive coverage. Many 
of them can cover wide ranges which include 
all kinds of public service frequencies. There 
is, however, a tradeoff for this seemingly won- 
derful feature. In order to get the receiver to 
cover such a wide range, the front end (the 
sensitive first stages) usually has either very 
wide filtering or none at all. That results in 
significantly greater intermod trouble than 
some older rigs had. While some rigs require 
a modification to enable the extended 
frequency coverage, not doing the modifica- 
tion doesn’t help the intermod problem; it’s 
inherent in the wideband design. Oh well, 
sometimes progress really isn’t progress 
after all. There are some new radios which 
don’t have extended coverage, and they do 
fare better in high-intermod areas. If you sus- 
pect you may run into this problem, see if you 
can get a friend to test his or her rig in your 
area. If it does, indeed, suffer from intermod, 
consider one of the extensionless radios, and 
get a scanner if you really want to listen to 
the public service frequencies. Of course, 
expect the scanner to have the same problem! 


Base Stations 


Once upon a time, you could buy a base 
station 2 meter FM rig. They don’t make them 
anymore, because people preferred using a 
mobile rig with a power supply. Why? So they 
could also take the radio into the car. If you 
want a base rig, you’ll have to buy a mobile 
and a power supply. Heck, that’s what the old 
base rigs were anyway—they just put the pow- 
er supply inside the case! 

There still are some all-mode base rigs, 
though. By all-mode, I mean that the radio 
offers CW (Morse code), AM and, especial- 
ly, SSB (single-sideband) voice operation 
along with the usual FM. 

Although you can buy an all-mode mobile, 
too, they aren’t nearly as plentiful or popular 
as straight FM rigs, thanks to their much high- 
er cost. Also, most SSB is done with hori- 
zontally polarized antennas, and mobile whips 
are vertically polarized, making communica- 
tions with horizontally-polarized base stations 
difficult. 

Do you need an all-mode rig? That’s up to 
you! If you plan to do satellite work, you'll 
need two of them, or one of the multiband 
all-modes specifically designed for satellite 
communications. Even if you’ re not interest- 
ed in the space birds, though, an all-mode can 
be lots of fun. You will find other operators 
on VHF/UHF SSB and CW, doing weak- - 
signal work, meteor scatter and other esoter- 
ic stuff. And, for a given amount of power, 
SSB can often be heard at a much greater dis- 
tance. Far and away, though, most VHF/UHF 
hams are on FM, and FM is all you need for 
packet radio, too. So, to most of us, an 
all-mode is something of a frill, or at least a 
hope for the future. 

Well, I think we’ ve about covered the high- 
er parts of the spectrum you’ re most likely to 
pursue. Next time, we’ll look at HF. ie 
then, 73 from KB1UM 


FROM WIND AND SUN 


ORP Solar Power 
Mike Bryce, 2225 Maytlower NW, Massillon, Ohio 44647 


Winding Coils 


We’ll take a break from our tour of schemat- 
ics this month to deal with a problem every ham 


runs into: how to wind coils! 


Lucky for us, the days of plug-in coils for band 
changing are long gone, but if you like to build 


_ your own gear you'll run into all sorts of coils. 


Today, the coils new hams will run into are 
wound on a small doughnut-shaped core called 
a toroid. A toroid core may be made of several 
different materials, depending on the amount of 
inductance required with a specific number of 
turns of wire. 

There are many reasons why toroids are used. 
Two of the most popular are that they have a high 
inductance for a given size, and these cores are 
self-shielding. (There are plenty of charts and 
winding guides to help you figure out how many 
turns of what size wire will produce a given in- 
ductance. For this project, we’ll not dig into that.) 
There are powdered iron and ferrite type cores, 
cores for high frequency use and others for high 
power. The list goes on and on. 


How Do I Do It? 


~ For many, the problem starts with the kit in- 
structions telling the builder to wind 14 turns of 
bifilar wire on the green core. If you’re new to 
building your own gear, that’s aa OHM YGOSH! 
T’ll try and declaw this problem for you. But, this 
is one case where it is easier to do than to read. 
Figure 1 shows you how it’s done, with some 
added notes, too. 

Rule number one for winding cores is not to 
get bent out of shape. Most of thé people I’ve 
talked to worry about winding the cores before 
the package even arrives from the supplier! Just 
sit back and apply a good heaping pile of com- 
mon sense to the project. 

The toroids used in most projects are about 
the size of a nickel. They may be either colored 
or blackish gray. And, they are shaped like a 
doughnut. 

Before you start threading wire through the 
toroid, there are several things you must do. First, 
send your wife shopping (or your husband to the 
nudie bar), and the kids to the mall. Turn off the 
TV and take the phone off the hook. You don’t 
want to be interrupted halfway through a coil. 

For this example, we’ll use just a single-wire 
winding. It’s the easiest to do and very common 
in such circuits as filters and VFOs. Turns are 
counted on the inside of the core, and not on the 


“DESIGNING A YAGI HAS 
NEVER BEEN SO EASY!” 


... 73 Amateur Radio Today - April, ‘94 


This high speed, easy-to-use yagi software 
features auto-design, auto-optimize and_ full 
performance analysis. It will accurately calculate 
up to 17 elements to 1 Ghz. with boom and 
tapered element compensations, a folded dipole 
option, and prints all files, charts and graphs. 
Includes both co-processor & no co-processor 
versions. For PC-AT w/640k, Graphics & DOS 3+ 


Quickyagivs. *3Q%* =” 


Add $5.00 s&h to non USA orders + US Check or MO 
3.5 or 5.25 floppy * Az orders add 5.5% * SASE for info 
RAI Enterprises (602) 848-9755 
4508 N.48th Dr. Phoenix, AZ 85031 


radio 
magic 


_ by Michael Bryce WB8VGE 


outside. Every turn through the core’s center is 
counted as one turn. For example, a wire running 
through the core (like a ring on a finger) counts 
as one turn. 

Begin by allowing for plenty of lead length. 
It’s a sad day indeed when you find out that you’re 
about three turns short of wire. Insert either end 
of the wire through the center of the core. This 
will be the first lead. Now, as you count the turns 
from the inside of the core, thread the wire in and 
out of the core. Keep the wire tight, but don’t 
pull it so hard that you stretch the wire. Wind the 
wire evenly around the core, unless directed to 
do otherwise by the instructions or design of the 
circuit. When the windings are spread over the 
outside of the core, they should be even with no 
overlapping of turns. The same goes for the in- 
side winding, too. After the proper amount of 
turns have been threaded on, leave about two 
inches for the second lead. This completes the 
winding of this core. 

However, there is one more thing you should 
do before you call it done. You have two roads to 
take: Either promptly mount the core on the PC 
board, or place it in a baggie with a note inside 
telling you what core this is, i.e. T21, TS, and so 
on. Nothing’s worse than to spend all night long 
winding cores, only to get them mixed up! 

Now for the part I hate—stripping the enam- 
el off of the wire after the core has been wound. 
I’ve tried several methods, and have found the 
burn and strip easiest for me. I use a large sol- 
dering iron tip and a 45-watt soldering iron. I 
then melt a glob of solder to the tip of the iron. 
On the edge of my workbench, I pull the wire 
between the soldering iron tip and the workbench. 
Add a touch more solder if need be to transfer 
the heat of the soldering iron to the wire. After 
a couple of pulls the enamel burns off, leaving 
the wire slightly tinned in the process. There is 
one drawback to this method: It’s hell on the 
workbench! You can also try scraping the enam- 
el off with a knife, sanding it off with some sand- 
paper, or trying paint remover. No matter what 
method you use, be sure you don’t nick the cop- 
per wire. It will break at the nick point sooner or 
later. 

The bifilar-wound cores are wound the same 
way, but this time there are two (bi means two) 
wires wound at the same time. A trifilar-wound 
core uses three wires. 


The Wire 
It would be great if you had two different col- 
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Wire "B and wire "C" are the same wire. 
One end on the start of the core, the other on 
the end winding of the core. 


Wire "A" Wire "B 


This is wire "A" 


The center tap 
is the junction of 
wires "A" and "B" 


(a Seis is wire "A " 


re is wire "B" 


This is wire "B" 


ee turns from the inside of the core 


The same goes for wires "A" and "D" 


Wire "B" 


Wire "A" 


To make the center tap 

all you have to do is connect 
wires "A" and "B" together. 
Vola! instant center tap. 


The secondary is simply wound over the 
primary. 


Figure 1. Winding your own coils for fun and profit. 


ors of the same gauge wire, but that’s not the way 
life is. So, you use two wires, each the same col- 
or. I’I] show you how to figure out which wire is 
what later on. You then twist the two together. A 
battery-powered screwdriver or drill is just great 
for this step. Here’s how to make your own bi- 
filar wire. 

Anchor one end of the wire to something sol- 
id; a door knob is ideal. Pull off about three feet 
of wire. Thread it through a screw eye held in 
the drill’s chuck. Loop the wire back to the door 
knob. Give the drill a couple of quick pulls on 
the trigger to twist the two pieces of wire together. 
Don’t get too carried away—you don’t want the 
wire so twisted that it kinks together. When you’re 
done, cut off the wire from the screw eye and the 
door knob. In your hands you have instant bifi- 
lar wire. If you need trifilar wire, then use a third 
wire. 

Wind this wire on the core just as you did with 
the single-strand wire, counting the turns on the 
inside of the core. When you’re done, you’ll have 
two leads on one end and two leads on the other. 
Remove the enamel from all four leads. 
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Now comes the fun part, finding what wire 
belongs to what wire. After you have removed 
the enamel, get your VOM and set it to read con- 
tinuity. Clip onto one lead from either end. Now, 
by using the VOM, find the other end of the same 
wire; let’s call this coil “A.” Leave the leads long, 
about two inches. The other two wires will be 
coil “B.” Cut these leads shorter, about one inch 
long. So, coil “A” has the long leads, coil “B” 
has the shorter leads. When the instructions call 
for a bifilar-wound core, the two windings usu- 
ally connect together. Now take one of the long 
leads of coil “A” and push it aside. On the oth- 
er set of leads, take a short “B” lead and push it 
aside. The two leads leftover, one long and one 
short, are the ends of coils “A” and “B.” Twist 
these two together and you’re done! Look at the 
core. The long lead is coil “A,” the center tap is 
the connection between the two coils, and the 
short lead is from coil “B.” No trouble at all when 
you sit down and think it out. 

So, don’t let something as simple as winding 
coils put off your interest in building your own 


SWR < 1.2:1 across the band. Gain of a 15 ft Yagi. No 
dimension over 7 tt. 40 dB Front-to-Back Ratio. 60° 
Half-power Beamwidth. Mounts directly to mast. Ver- 
tical or Horizontal Polarization. 2 meters $145. 220 
MHz $145, 70 cm $115, Dual 146/440 $165. Weighs 
only 10 Ibs. Add $11 Shipping & Handling. Info $1. 
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Coaxial Cable Receiving Loop 
Antennas 5 


Loop receiving antennas have been discussed 
in this column before, and their receiving prop- 
erties are well worthwhile for radio amateurs. 
The neat trick with loop antennas is that they 
have a bidirectional “figure-eight” pattern with 
sharp, deep nulls perpendicular to the plane of 
the antenna. A characteristic of these anten- 
nas (as opposed to other forms of loop) is that 
the overall length is less than about 0.15 wave- 
length, or 0.15A (with most textbooks saying 
less than 0.1 wavelength (0.1A). Large loops 
have their maximas perpendicular to the an- 
tenna plane, while small loops have minima 
in that same direction. 

The principal reason for using a small loop 
antenna on receive is to be able to null out in- 
terfering signals. Recall that the main issue is 
not how strong or how weak a desired signal 
is, but rather how strong it is relative to other 
stations in the passband. In other words, “sig- 
nal-to-noise ratio” (SNR). Your receiver has 
all the sensitivity it needs to hear most of the 
“really weak ones.” It may or may not have 
the dynamic range to overcome the gargantu- 
an attack of huge numbers of strong signals 
that share the passband with desired signals. 
The loop antenna allows you to null out many 
of those co-channel bandcrushers, giving the 
desired signal a better SNR. It even works if 
the receive antenna reduces the strength of the 
desired signals (e.g. as with small loops), so 
long as the ratio between the reduction of the 


Coax From 
Loop 


Bas 


desired signal and the nulling of the undesired 
signals is favorable. : 

_Receiving loop antennas can be built in a 
number of different ways, but most of those 
discussed in this column thus far have been 
coils of wire. In this month’s column we will 
take a look at shielded loops made with a sin- 
gle turn of coaxial cable. 


The Shielded Loop: Why and How 


A shielded loop is preferable over non-shield- 
ed loops because it eliminates pattern distor- 
tion from capactive interaction with the local 
environment (ground, power wiring, etc.). It 
also shields the loop from local electrical in- 
terference. The reason that it does this neat 
trick is that it responds to the magnetic field 
of the radio signal’s electromagentic wave 
(most antennas respond to the electric field), 
while local electrical interference tends to be 
due to electrical fields. Thus, the relative re- 
sponse of the loop to local electrical interfer- 
ence sources is less than it is to radio signals. 

Figure 1 shows the construction of the coax- 
ial cable loop. Notice that there are no length 
dimensions for the sides (or overall length). 
The dimensions are not critical, so long as the 
overall length does not exceed: 


98 
FMHz 


Leet = 


Each side is one-fourth of this length. For 
example, at 1.8 MHz (160 meters), the over- 
all maximum length is 54 feet, or 13.5 feet per 


Coax to 
Receiver 


-01 uF 


ae: To Receiver 


+9 VDC 


Figure 2. Voltage-tuning the loop. 
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Figure 1. Coaxial loop antenna configuration. 


side (if square configuration is used). At 14 


MHz, the overall length is 7 feet, or 1.75 feet 
per side; at 29 MHz the overall length is 3.4 
feet (41 inches), or 0.85 feet (10 inches) per 
side. Many practical antennas of this sort pub- 
lished in the ham literature are somewhat short- 
er (0.05A) than these lengths. : 

The shape shown in Figure | is square, and 
this is probably the easiest to actually imple- 
ment. A simple cross of 1 x 2 lumber can be 
used to make a frame for this form of anten- 
na. However, circular antennas and triangle 
antennas could also be used. ; 

The main feature of this antenna is the gap 
in the shield. This feature allows the antenna 
to respond to the magnetic field component of 
the radio signal, while blocking the electrical 
component. The gap is created by removing 
about | inch of the braided shield (outer con- 
ductor) from the coaxial cable, leaving only 
the inner conductor and its insulation. 

At the feed end of the cable a waterproof met- 
al (i.e. shielded) box is used to house the con- 
nectors and the tuning capacitor. This box can 
be an ordinary flanged aluminum box, but on- 
ly if the seams are waterproofed with’silicone 
seal, bathtub caulk, or some similar preparation. 

The capacitor inside the tuning box is a 
smaller compression trimmer, or single sec- 
tion variable, with a maximum capacitance be- 
tween 400 and 600 pF. This capacitor is tuned 
to the center of the band of interest, and gen- 
erally does not need too much readjustment. 
If you want to be able to fine-tune the loop, 
then either use a small, low-RPM motor to turn 
the variable capacitor, or use a varactor scheme. 


Figure 2 shows a varactor tuning scheme in 
which the antenna can be tuned from inside 
the shack. A varactor is a voltage-variable ca- 
pacitance diode. In other words, the capaci- 
tance exhibited by the reverse biased diode is 
proportional to the applied DC voltage. For 
440 pF, use the ECG-618, NTE-618, etc. You 
can obtain NTE-618 varactor diodes from 
Ocean State Electronics (POB 1458, 6 Indus- 
trial Drive, Westerly, RI 02891; 401-596-3080). 
If the capacitance of the NTE-440 isn’t suffi- 
cient, then it’s permissable to parallel small 
trimmer capacitors or fixed (ceramic or mica) 
capacitors across the varactor diode. 

Almost any type of coaxial cable can be 
used. Most builders prefer RG-59 or RG-58 
for larger or square loops (5-15 feet per side), 
and RG-8 and RG-11.for smaller circular loops 
(e.g. 14-30 MHz). The main selection factor 
should be ease of working the material during — 
building the antenna, and ease of operation af- 
ter it’s finished. 

If you are interested in further reading on — 
loop antennas for receiving, then see my books 
Receiving Antenna Handbook (HighText Pub- 
lications, Inc., POB 1489, Solona Beach CA — 
92075; 1-800-247-6553), and Practical An- — 
tenna Handbook, 2nd Edition, or The ARRL — 
Antenna Book (last two available from Uncle 
Wayne’s Bookshelf, page 27 of this issue). The 
Antlers software can be used to calculate con- 
ventional loop dimensions and resonating ca- — 
pacitances. Antlers for MS-DOS is $20, while 
Antlers 2.00 for Windows is $30. Contact me 
at P.O. Box 1099, Falls Church, VA 22041, if — 
you want a copy of Antlers. ‘ 
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Girl Scouts and Ham Radio 


On February 22, Girl Scouts and Girl Guides 
all over the world celebrate Thinking Day to 
honor the birthdays of Lord and Lady Baden- 
Powell. Lord Baden-Powell founded the Boy 
_ Scouts in England. His wife was World Chief 
_ Guide for the Girl Guides. 

} It is a day for celebration and for circling the 
globe with a chain of warm, friendly thoughts. 
_ The girls from Junior Troop #4885, Medfield, 
__ Massachusetts, Patriot’s Trail Girl Scout Coun- 
cil visited Arline Berry NIOMA. They got to 
speak with a local YL ham radio operator on 2 
__ meters. They also heard hams from Ireland and 
_ Germany. 

; I had the pleasure of meeting with Arline at 
the Boxboro Ham Radio Convention this past 
year in Massachusetts. I was very impressed 
with Arline’s efforts in recruiting young ladies 
who are Girl Scouts into the ham radio hobby. 
She gave me some information about the Girl 
Scouts’ background with ham radio and asked 
me to encourage others to help introduce the fun 
_ of radio contacts to local Boy and Girl Scout 
troops. 

In 1913 the Girl Scout badges included 
_ signaling. The first handbook included require- 

ments in Morse Code and Semaphore of at least 
_ 24 letters per minute. 
In 1920 the signaling badge was continued. 
In addition, girls could earn the Télegrapher 
badge by passing the examination for the 
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what's 
next? 


by Carole Perry WB2MGP 


lowest-grade wireless operator according to U.S. 
Naval regulations. 

In 1938 Transportation and Communication, 
an expanded badge, included post office oper- 
ation, telephone service, telegraphy, early 
television, radio and weather reports, and trans- 
portation. It also included learning about 
inventors in the transportation and communi- 
cation fields. 

In 1947 the radio badge included activities 
like talking to people who work in this field, 
writing announcements, using sound effects, 
explaining how a radio works, and sending and 
receiving Morse Code at 5 words per minute. 

In 1953, the Radio and Television badge 
included taking part in a radio/television broad- 
cast. Girls learned radio and television terms 
such as frequency modulation, coaxial cable, 
and FCC. They got involved with examining 
the use of radio in police work and in airplane 
operations. One option made available to them 
was to become a ham radio operator. 

The Radio and Television badge in 1963 
enabled junior high school girls to explore var- 
ious uses of radio and television transmission 
for ham radio, radio telephone, police radio, and 
closed circuit TV. There was career guidance 
and an opportunity to give service using the 
information learned. 

For the 1980 Communications Arts badge, 
one requirement states, “Investigate ham radio 
and how it works. Learn how to get a license. 
If possible, see a ham radio in operation. 
nie in a bottle till you need 
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Photo A. Junior Girl Scout Troop 4885 
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Fg J ag 3 ¥ 
of Medfield, Massachusetts, along 


with Troop Leader Donna Meaney, visits Arline Berry NIOMA on 
Girl Scout Thinking Day, February 22, 1994. 


Prepare a short broadcast for a ham radio 
operator to give when seeking help in a disas- 
ter. Use Morse Code.” 

In 1987, The Emergency Preparedness badge 
encouraged junior high school and high school 
girls to work with a ham radio operator at a short- 
wave radio station. 

In 1990, the design of the badge was changed. 
The requirements remained the same except that 
the use of Morse Code was omitted. 

Arline got this information from the Girl Scout 
Museum at Cedar Hill in Waltham, Massachusetts. 

A new flier has been introduced to give 
information about ham radio to Girl Scouts. 
Arline Berry helped to develop the flier, and is 
acting as Volunteer Coordinator for Girl Scouts 
and Ham Radio, locally as well as nationwide. 

Arline has developed a Patch Program for 
junior and cadette Girl Scouts. This program is 
designed to stimulate interest in finding out 
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0.28" above panel thickness, 0.57" overall 
thickness. LCD size: 1:83" x 0.8": Has many 
useful applications and is easy to install. 


CAT# PM-1 $17.00 each  CAT#SMK-] 


1 = 8 0 0 . 52 6 a 3 71 7 1. California residents must include sales tax. 


2. Checks and money order accepted. 
A (310) 434-5641 & FAX (310) 434-9142 & 3. Quanties limited - prices subject to change. 
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645 Temple 7E A Long Beach California 90814 


This kit allows you to adjust the speed and direction 
of a stepper motor. You can move the motor in one 
step increments or rotate it at a constant speed. 
Visual indicators show the sequence of motion. 
Includes stepper motor, pc board, parts and instruc- 
tions. (1 2vde power source not included.) 


more about ham radio and where to find local 
licensing classes. When the ARRL receives a 
request about Scouts and ham radio, they 
forward information to the individual about 
the local ham radio clubs in their area. Infor- 
mation is also sent to the clubs about the troop 
or Girl Scout who is interested in more 
information about radio. 

Plans are being made to set up a ham radio 
station at the National Girl Scout Convention 
in October 1996 in Fort Worth, Texas. Scout- 
ing and ham radio go hand in hand. JOTA 
(Jamboree On The Air) is an official Scouting 
event held every October where hams and Scouts 
from all over the world talk to each other and 
have a great time. 

Further information about the Girl Scouts and 
ham radio can be obtained by contacting: 
Arline Berry NIOMA, 6 Causeway Lane, 
Medfield, MA 02052; (508)359-6656. 


RF Shielded Steel Boxes 


21x19x1,0 
3.3x1.9x1.0 
42x1.9x1.0 
6.3x1.9x1.0 
33x27x11 
48x27%11 
64x27x11 
2.6x27x 63 
3.2%2.7x.63 


§ Lids can be soldered 

@ Hot tin-plated steel boxes with 
individual dividers 48x27x 63 

@ Eliminate spillover of unwanted 6.3x2.7x 63 
signals 1000pF/SOVDC solder type 

1000pF/SOVDC screw-in type 


8 Feed thru itors also available 
FREE E X P AND E D 1995 CONSTRUCTOR'S CATALOG 
PREPAID ORDERS SHIP GROUND FREE 
(48 STATES, CANADA & MEXICO) 
SESCOM, INC. 

2100 WARD DR., HENDERSON, NV 89015 USA 


™ USA/CANADA (800) 634-3457 
FAX (800) 551-2749 
(702) 565-3400 FAX (702) 565-4828 


TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST) 


CIRCLE 167 ON READER SERVICE CARD 


Sa 
VISA 
SSR 


Stepper Motor Controller Kit Cumcorder Video Tape 


HI-8 120 MINUTE TAPE (used) 

They were recorded on once and played only a 
few times. Made by a major brand name manu- 
facturer. Professional series metal tapes. 


Includes plastic jewel box. 
CAT# CT-1 $3.00 each 


10 or more - 2.80 each 


yw letec Feather 


BF LaF LV bFGF hn G tn 


$25.00 each 


Get Your Mobile Signal Out 


How is that new single- or dual-band hand- 
held transceiver working? Are you getting good 
or bad signal reports when you run your hand- 
held in your car, truck, van, or motor home? 
If the reports are good, chances are you are us- 
ing an external single- or dual-band antenna. 
If you’re getting bad signal reports, you may 
be operating your handheld with just the little 
rubber antenna inside your vehicle. This is not 
good! 

If you are transmitting with a lit- 
tle rubber antenna on your handheld 
inside your vehicle, more than half 
of the radio waves don’t get out 
through the windows. The wavelength 
is relatively larger than most vehicle 
windows, so the waves are reflected 
back into everyone inside your car 
or motor home. This raises your ex- 
posure to radio frequency emissions 
and, let’s face it, getting too much 
RF is just not good. The American 
National Standards Institute (ANSI) 
has actually established maximum power out- 
put limitations to amateur radio handhelds to 
not exceed 7 watts. This is 7 watts outside and 
in the open; if you are running 4 or 5 watts out- 
put with that little rubber antenna inside the 
vehicle, you may actually be exceeding Amer- 
ican National Standards Institute limits for RF 
exposure. 


Use an Outside Antenna 


The answer to good hand-held range inside 
a vehicle is an outside antenna. I can see your 
eyes rolling back right now—thinking that you 
might have to drill a hole in your brand-new 
vehicle to accommodate an outside antenna. 
Not necessary. 

The following manufacturers offer HF and 
VHF/UHF antenna mounts specifically de- 
signed for a no-hole installation: Austin, An- 
tenna Specialists, Comet, Cushcraft, Dia- 
mond,Hustler, Larsen, Maldol Power Mount, 
Valor. 

The most popular mount for vehicles is the 
trunk-lip mount. Open up your trunk, slide the 
mount over the lip of the trunk, and close the 
trunk. To your amazement, nothing gets squished. 
The mount hangs on with recessed Allen screws, 
and this provides a good DC ground for the 
antenna you plan to run on the mount. 

The trunk lip mount also features extreme- 
ly small spaghetti-sized flexible coax for a few 
inches in order to clear the area that gets closed 
when the trunk is shut. This small coax then 
feeds into an extremely flexible but larger coax 
that offers minimal loss at VHF and UHF 
frequencies up to your hand-held radio. And 
now more good news—Japanese manufactur- 
ers have introduced a completely assembled 
coaxial cable connector assembly that screws 
on to become a PL-259 for fixed-mount 
radios, or screws onto a BNC connector for 
most handhelds, or to a TNC connector for 
special hand-held connections. All this with- 
out soldering! 

You can also go with a gutter mount. These 
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also hold on with two recessed Allen screws. 
Extremely small coax feeds in through a 
window, and then blends into larger coax that 
ultimately makes it up to the front of your 
vehicle where you plan to run your handheld. 

On motor homes, you can get by with a less 
sophisticated mirror mount, or a simple 
L-bracket that hangs onto the side of your 
motor home. These “low-tech” mounts give 
you high performance because they get your 
antenna up and in the clear for good, solid VHF 


“Tf you are transmitting with 
a little rubber antenna on your 
handheld inside your vehicle, 
more than half of the radio waves 
don’t get out through the windows.” 


and UHF communications from your little 
hand-held transceiver inside. And for those of 
you with extremely tall vehicles or motor homes, 
you can even get a power mount, made by 
Maldol, which electronically raises and 
lowers the antenna in case you need to pass 
under a low bridge or get into a garage. And 
if you forget to power down the antenna, the 
properly-mounted Maldol has a slip joint that 
allows the antenna to fall back when struck by 
a low overhang without damage to the anten- 
na or the inside of the mount. 

When you hook the coax up to your new 
single- or dual-band handheld, you will be 
impressed with the performance of whatever 
type of antenna is atop the outside mount. 
Dual-band antennas come in a variety of lengths, 
but quite frankly almost any length dual-band 
antenna outside on a vehicle will give 
outstanding results. If you operate in a repeater 
fringe area, choose an antenna that is about 
one yard long. If you drive in cities, you can 
get by with an antenna that’s only about one 
foot long. You can also have a selection of 
antennas—a short one for city use and a long 
one for out on the high road. Gain is 
commensurate with antenna length—the little 
one-footers offer about unity gain (3 dB a 
dvertised), and the yard-long ones offer about 
3 dB gain (6 dB advertised). 

When you switch from the little rubber 
antenna over to the coax that leads to an out- 
side antenna, you will hear distant repeaters 
that you never knew were there before. You 
will also be able to access more repeaters more 
of the time than with the little rubber antenna 
inside. No longer will people be saying that 
your signal is “chopping out” when you are 
on an outside antenna. You will also decrease 
the amount of RF exposure to everyone inside 
the vehicle. 

But one word of caution: If you are running 
the low-loss, larger coaxial cable to the top of 
your hand-held set, be careful not to stress the 
hand-held antenna connector. Manufacturers 


Radio Fun 


upgrade... 
don't stop now 


by Gordon West WB6NOA 


of single- and dual-band hand-held transceivers 
continue to hard-wire the connector directly 
to the circuit board, rather than provide a 
flexible wire attachment to the PCB. If you 
continually strain the connector, it will 
ultimately break loose from the circuit board 
and you will then have big handheld problems 
that will require a technician to go inside the 
unit to fix. And on some handhelds getting on 
the inside of the circuit board where the 
antenna attachment is made is a tough job— 
they’re two layers of board deep! On 
other handhelds, it’s a simple matter 
of removing the back of the transceiv- 
er, seeing where the solder trace has 
broken loose, and reattaching it with 
a small soldering iron. 

I recommend a speaker microphone 
which lets you keep the handheld on 
your seat and free from tugging at the 
coax cable. But be cautious if you run 
12 volts directly to the handheld as 
an external power source. While 
indeed this may conserve your hand- 
held’s battery, or on some handhelds actual- 
ly charge the battery, it runs your unit at full 
power output, and the back of the handheld is 
going to get red hot. If you have the handheld 
sitting on the seat, it could actually melt the 
seat during long periods of transmit at high 
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Photo B. The large low-loss coax 
feeds into small coax to feed through 
a trunk lip or window mount. 


Photo A. It takes three minutes and 
no holes to get this mount into place 
on a gutter lip. 


power off of external 12 volts. Not a good sit- 
uation! 

So never run a handheld transceiver with its 
little rubber antenna inside the vehicle—go 
outside for impressive results! 


Photo C. For temporary use, use 
your handheld’s antenna on a 
window mount. 


_ WSGWNC Technician Class License Manual: New No-Code by 
- Gordon West This book covers everything you need to become a 
Technician Class Ham. Every question and answer on the examina- 
~ tions is found in this one book. FCC Form 610 application. $9.95 


-XTAL-1 The Crystal Set Handbook by Phil Anderson WOXI. 
Want to give a kid an exciting present? Or maybe yourself? Crystal 
sets are alive and fun. Here’s a whole book packed with crystal set 
Circuits that anyone can build. You may get interested enough to join 
the Crystal Set Society and get their newsletter, Now start saving 
those oatmeal boxes, okay? 133 pages $10.95 

AR4432 W1FB’s Help for New Hams by Doug DeMaw WIFB 


_ Complete for the newcomer. Put together a station and get on the air. 
$10.00 


a SHORTWAVE 


~ NBPAW94P 1994 Passport to World Band Radio by International 
_ Broadcasting Services, Ltd You'll get the latest station and time grids. 
$17.95 


_ 07R25 The RTTY Listener by Fred Osterman New and expanded. 
_ This specialized book compiles issues | through 25 of the RTTY 
Listener Newsletter. Contains up-to-date, hard-to-find information on 
advanced RTTY and FAX monitoring techniques and frequencies. 
$19.95 


_ 09842 The Scanner Listener’s Handbook by Edward Soomre 
__ N2BFF Get the most out of your scanner radio. $14.95 


CRBSM1 Scanner Modification Handbook, Vol. 1 by Bill Creek 
_ provides straightforward step-by-step instructions for expanding th 
_ Operating capabilities of VHF scanners. $17.95 ? 


_ CRBSM2 Scanner Modification Handbook Vol. 2 by Bill Creek 
Here it is—a companion to Vol. I. In fact, Vol. 2 has a section that 
_ provides improved approaches and updated techniques for the mods in 
Vol. 1. There’s 18 new exciting modifications for popular scanners. 
| $1795 - 


__ TAB 339643 Tuning In To RF Scanning From Police to Satellite 

_ Bands. Bob Kay. 150p 1994, Tab Books. This is a wonderful book for 
_ the VHF-UHF scanner listener. It explains about the various radio 
bands, antennas, the laws, and lists frequencies for every imaginable 
service . . . including the Secret Service, FBI, military, IRS, prisons, 
_ Fish & Wildlife, McDonald’s order windows, nuclear search teams, 
railroads, Russian satellites, Treasury Dept., wireless microphones for 
concerts, and so on. $14.95. 


07A66 Aeronautical Communications Handbook by Robert E. 
Evans Exhaustive, scholarly treatment of shortwave aeronautical lis- 
tening. $19.95 


AR4025 Beyond Line of Sight. This book shows why, as we know 
today, VHF radio waves can travel thousands of miles. Shows how 
hams discovered or pushed forward the discovery of the propagation 
modes that make VHF DX possible: tropo, sporadic-E, aurora and au- 
roral-E, meteor scatter, F-Layer propagation, transequatorial propaga- 
tion and earth-moon-earth. $12.00 


TAB 447748 The Shortwave Listener’s Q&A Book—Everything 
you need to know to enjoy Shortwave Listening. Anita McCormick. 
142p 1994, Tab Books. Choosing receivers, accessories, antennas, fre- 
quencies, and getting QSLs. SWL is an exciting hobby. . . that’s what 
got me interested in hamming ... Wayne. $12.95. ~ 


CODE TAPES — 


_ 73706 “The Stickler” $5.95 
6+ wpm—This is the practice tape for the Novice and Technician li- 
censes. It is comprised of one solid hour of code. Characters are set at 
13 wpm and spaced at 5 wpm. 


73T13 “Back Breaker” $5.95 i 
_ 13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be real- 
___ ly at ease when you sit down in front of a steely-eyed volunteer ex- 
aminer who starts sending you plain language code at only 13 per. 


- 73T20“Courageous” $5.95 

_ 20+ wpm Congratulations! Okay, the challenge of code is what’s 

gotten you this far, so don’t quit now. Go for the extra class license. 
_ We send the code faster than 20 per. 


_ 73125 “The Mind Boggler” $5.95 

_ 25+wpm Friendishly generated by kindly old Uncle Wayne for hams 
_ with a strong need for self punishment. Once you've conquered 25 
__ per let Unk know if you need a 50 wpm tape. 


TAB3222 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KR3T “...the definitive guide to amateur packet operation."— 
Gwyn Reedy WIBEL Only $16.95 


ARTSCI U.S.Repeater Mapbook by Robert Martin The Guide for trav- 
eling radio amateurs. $9.95 


TP0O1 The Basic Guide to VHF/UHF Ham Radio by Edward M. 
Noll Provides a first rate introduction to the 2.6 and 1.25 meter bands 
~ as well as 23, 33, and 70cm. $6.95 


<WSGWHO Ham Operator Education Package Software, 
Novice—Extra for PC’s, contains both 3 1/2" and 5 1/4" disks. 
($39.95 


_ WSGWNSW No-Code Ham Radio Software Package for PC’s, 
contains both 3 1/2" and 5 1/4" disks, $29.95 


~ WSGWNV No-Code Video, Manual, Part 97 Rules Learn how to 
be aham radio operator. $29.95 


_ AR4092 Your RTTY/AMTOR Companion invites you to explore 
the world of HF digital communications. If you’ve never operated 
_ RTTY or AMTOR before, this book is written expecially for you! 
You won't find complicated technical jargon here. Just information 
_ you can use right away. You'll discover how to. . . Assemble your 
own RTTY/AMTOR station . .. Use RTTY and AMTOR to talk to 
_ amateurs throughout the world . . . Compete in RTTY/AMTOR con- 
tests ... Hunt for digital DX. $8.00 


AR4661 Antennas and Techniques for Low-Band DXing can be 

your ticket to low-band success. Drawing on the experiences of suc- 
cessful DXers and the author's own considerable experience, John 

_ Devoldere, ON4UN, shares the tips and techniques that can make the 

_ difference between a station that takes part in a contest and one that 
wins it! $20.00 


ad 


ARRL BOOKS 


AR1995 ARRL 1995 Handbook (71st Ed.) Features: added DSP, im- 
proved treatment of Pi and Pi-L, all new all-digital-logic, plus lots more. 
$30.00 


AR1086-4 ARRL Operating Manual (4th Ed.) Information on how to 
make the best use of your station, including: interfacing home computers, 
OSCAR, VHF-UHF. $18.00 


AR3657 QRP Notebook by Dave DeMaw WIFB Presents construction 
projects for the QRP operator. $10.00  . 


AR3207 WIFB’s Design Notebook by Dave DeMaw WI1FB Filled with 
simple practical projects that can be built using readily available compo- 
nents and common hand tools. $10.00 


AR0402 Solid State Design Good, basic information, circuit designs and 
applications; descriptions of receivers, transmitters, power supplies, and 
test equipment. $12.00 


AR4173 Now You’re Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete, study guide for the Technician 
and Novice written exam. Practical information every beginner needs is 
written clearly and simply and in small doses. $19.00 


AR4718 ARRL Repeater Directory 1993-1994 19,000+ listings with 
digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordina- 
tors, ARRL special service clubs, and beacon listings from 14 MHz to 24 
GHz. $6.00 


AR3398 The DXCC Companion by Jim Kearman KRIS Spells out in 
simple, straightforward terms what you need to be a successful DXer, 
$8.00 


AR1250 Log Book—Spiral $3.50 


AR3177 The ARRL Spread Spectrum Source Book. From a deceptive- 
ly simple beginning, a group of experimenters set out to develop first the- 
orctical and later practical systems for spread spectrum communications. 
This book consists of articles, papers and government reports that docu- 
ment the process whereby amateur spread spectrum progressed from the 
drawing board to the airwaves. $20.00 


AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FM1 Practical designs and specific information on construction 
techniques and sources of material. $20.00 


AR3851 Hints and Kinks Ideas for setting up your gear for comfortable, 
efficient operation. $10.00 


ARRL License Manuals Complete FCC question pools with answers. 


AR4181 Technician Class $ 6.00 
AR4688 General Class $12.00 
AR3274 Advanced Class $ 8.00 
AR3282 Extra Class $ 8.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by Martin 
Davidoff K2UBC Expanded and revised. Focusing on satellites built by 
and for the international radio amateur community, $20.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) Tells everything 
you need to know about this popular new mode. $12.00 © 

AR4645 Satellite Anthology The latest information on OSCARs 9 
through 13 as well as the RS satellites, the use of digital modes, tracking 
antennas, RUDAK, microcomputer, and more! $10.00 

AR4483 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WA8DQT Expanded and revised to reflect today’s weather-fax satellite 
technology. $20.00 

AR4653 Companion Software for Weather Satellite Handbook 5 1/4" 
MS-DOS Floppy. $10.00 

AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9K1 Learn how to 
hunt DX and obtain hard-to-get QSL cards. $12.00 


AR3762 Your QRP Operating Companion No special rigs or expensive 


equipment to enjoy the excitement and challenge of low-power operating. 
$6.00 : 


AR3169 QRP Classics Compilation of ARRL publications on building 
receivers, transmitters, transceivers, accessories. $12.00 


AR4270 FCC Rule Book A must for every active radio amateur. $9.00 


AR0356 Morse Code: The Essential Language by L. Peter Carron, 
Jr. W3DKV Expanded and revised in its 2nd edition, How to handle 
distress calls heard not only on the hambands but- on 
maritime and aircraft frequencies. $6.00 


. AR4114 Low Profile Amateur Radio For the Ham who lives where an- 


tennas are frowned upon. From hiding your antenna to operating with low 
power. This books tells you how to get on the air using these techniques— 
and others—without calling attention to yourself. $8.00 


AR3983 Understanding Basic Electronics An ARRL book. 314 big 
pages. This explainseverything very simply: the math, DC, AC, transis- 
tors, even tubes (wow!), Dirt cheap at $17. Isn’t it about time you under- 
stood the fundamentals? $17.00 


UHF/VHF PACKET 


AR3959 Your Packet Companion Perfect for the packet newcomer. 
$8.00 


AR3878 Your VHF Companion Explore the fascinating activities on the 
VHF bands, FM and repeaters, packet, CW & SSB, Satellites, ATV, trans- 
mitter hunting and more. $8.00 


03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive 
RTTY guide ever published. $8.50 


NEW ITEMS 


AR3819 Physical Desin of Yagi Antennas by David B. Leeson 
W6QHS provides the tools here to design and build robust Yagi an- 
tennas, using sound mechanical engineering principles. You need no 
longer fear the consequences of wind or ice storms On your antennas. 
With this information, you can build or “beef up” existing Yagis. 
$20.00 


RS-1 The Amateur Radio Mail Order Catalog and Resource 
Directory, 4th Edition 

is the most comprehensive source book for electronic parts, software, 
and equipment targeted at the radio amateur or serious electronic hob- 
byist anywhere! Plus a wealth of “value-added” reference material all 
in 262 pages. 4th Edition clearance at only $8.95. (was $16.00) 


TAB4354 The Beginner’s Handbook of Amateur Radio, Third 
Edition by Clay Laster W5ZPV, 395 pages. This is a wonderful 
book for newcomers. It is basic and well illustrated. Even if you 
have all the other ham handbooks, you'll still find this one useful. 
$22.00 


AR3754 Radio Frequency Interference—How to find it and fix it. 
Interference problems are challenging, but curable. With the tech- 
niques in this book, you can help restore electronic peace in your 
neighborhood. $15.00 


REFERENCE 


TAB2701 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 


UE202 RTTY Today by Dave Ingram Modern guide to amateur ra- 
dioteletype. $8.95 


TP002 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows 
you when and where you can tune them in. $9.50 


WGP87158 1995 North American Callbook The 1994 North American 
Callbook lists the calls, names, and address information for 500,000+ li- 
censed radio amateurs in all countries of North America, $29.95 


MMH24 Radio Handbook, 23rd Ed. by William I. Orr W6SAI 840 
pages of everything you wanted to know about radio communication. 
$39.95 


WGP1234 1995 International Callbook The new 1994 International 
Callbook lists 500,000+ licensed radio amateurs in the countries outside 
North America. It covers South America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the U.S. possessions). $35.00 


DOV41 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics com- 
munications, $10.95 


DOV76 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the 
more advanced levels of applied electronics. $9.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. Herrington 
Written for the beginner in electronics, but it also contains information 
valuable to the hobbyist and engineering technician. $19.95 


WLSWOCP Radio Operator’s World Atlas by Walt Stinson, WOCP 
This is a compact (5x7), detailed, and comprehensive world atlas de- 
signed to be a constant desk top companion for radio operators. $17.95 


TAB37109 Secrets of RF Circuit Design by Joseph J. Carr Written in 
clear non-technical language, covers everything from antennas to transis- 
tors. $21.95 


DP918 73 Magazine Index 1960-1990 A complete index to every arti- 
cle published in 73 Magazine through 1990. Book $15.00 DP919 IBM 
software (specify type) $20.00 


TAB11065-1 Mastering Radio Frequency Circuits by Joe Carr, 411 p. 
If you’re interested in learning about radio components and circuits, this 
book is great! Plus there are a ton of simple circuits you can build. It ex- 
plains how circuits work, about test equipment, receivers, the works. 
This will take a lot of the mystery out of how radios work...the easy way. 
This will be one of your better $20 ham investments. $20.00 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, Underlined, 
Quiz on back. Formulas worked out. Schematics at your fingertips. 
Used SUCCESSFULLY by ages 6 to 81! 


VISO1 
VISO2 
VISO3 
VISO4 
VISOS 


$11.95 
10.95 
9.95 
15.95 
14.45 


WGI We The People Declare War On Our Lousy Government— 
360p soft cover. This is Wayne’s report to the New Hampshire 
Economic Development Commission explaining what the major prob- 
lems are facing both New Hampshire and the country, and proposing 
simple, inexpensive solutions. Wayne proposes a simple way to have 
government departments happily cut their expenses by 50% within three 
years; how to cut the cost of incarcerating prisoners by over 90%; how 
to end welfare; how to reduce the deficit; how to cut medical costs and 
improve health care; how to cut school costs and improve schools. An 
absolute steal at $13. 


WG4 20/20 Foresight—Twenty 16p updates on the Declare War 
book—320p. Further proposals for solving critical American problems, 
such as a new approach to financing small businesses, how to finance 
Russia and other countries and make a profit doing it, the real dope on 
bioelectromagnetics, a new kind of polytechnical university, a new elec- 
tronics technology, why Africa is in such a mess, why Perot bombed, 
how to have tuition-free universities, a plan for making Congress turn 
honest, etc. Plenty more. One of the best $10 you’ll ever spend. 
Ridiculously priced at $10. 
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j Uncle Wayne’s Bookshelf Order Form 


| You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


Make checks payable to “Uncle Wayne's Bookshelf.” 


Shipping: All US orders add $5.00 shipping, shipped UPS. (Please provide street address.) 


Foreign Orders: Choose one: O) surface shipping Qair shipping (Surface shipping may take 2 to 3 months.) 
| Note: The actual foreign shipping costs will be additionalto regular shipping and handling. 


SOFTWARE 


GGTE Morse Tutor From beginner to Extra class in easy self-paced lessons. 
Code speeds from | to over 100 words per minute. Standard or Famsworth 
mode. Adjustable tone frequency. Create your own drills, practice or actual ex- 
ams. Exams conform to FCC requirements. 5 1/4” floppy for IBM PC, XT, AT, 
PS/2 or compatibles. 


GG52/5 Morse Tutor 5.25" Disk $19.50 
GG31/2 Morse Tutor 3.5". Disk $19.50 
GGADVS Gold Edition 5.25" Disk $29.95 
GGADV3 Gold Edition 3.5" Disk $29.95 


Lanze Code Programs—(Available on 5 1/4” * disk.) Inexpensive complete 

study guide code programs for both the C64/128 Commodores and the IBM 

compatibles. Programs include updated FCC questions, multiple choice an- 

swers, formulas, schematic symbols, diagrams, and simulated (VE) sample test. 
: Price 


IBM Part# Commodore Part# 
Novice LZIBMO1 =LZCOMO01 $14.95 
Tech LZIBM02._- LZCOM02 $14.95 
General LZIBM03. = LZCOM03 $14.95 
Advance =LZIBM04 LZCOM04 $19.95 
Extra 
(New Pool) LZIBMOS LZCOMO0S $19.95 


* Add $2.00 for 3 1/2" Disk 


ANTENNAS 


UE220 The Easy Wire Antenna Handbook by Dave Ingram K4TWJ. Gives 
you all of the needed dimensions for a full range of easy to build and erect 
“sky wires.” $9.95 


WGP87034 All About Cubical Quad Antennas by William Orr and Stuart 
Cowan “The Classic” on Quad design, theory, construction, operation. New 
feed and matching systems. New data. $11.95 


TAB 3270P Practical Antenna Handbook—Second Edition, 1994, Joseph 
Carr, Tab Books. This 560-page book is a real treasure. Joe starts with the fun- 
damentals of antenna and feedline theory, explains about propagation of all 
kinds, and then provides a ton of easy antenna construction projects. It covers 
antennas and feeders for all bands. You'll have a ball with this book. By the 
way, the explanations are simple and well illustrated, with some math where 
it’s unavoidable, but it won't bog you down. It even has the ZL-Special anten- 
na, which I’ve used on 20m with some spectacular DXing success, It has an 
extraordinarily low angle of radiation and made it so I could always work the 
rare stuff first... Wayne. $26.95. 


AR4734 ARRL Antenna Book The new 16th Edition represents the best 
and most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $30.00 


AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, loops, 
ee reduced size antennas, baluns, Smith Charts, antenna polarization. 
10.00 


AR2545 Antenna Compendium Vol. 2 Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR2626 Companion Software for Antenna Compendium Vol. 2 5 1/4" 
MS-DOS floppy. $10.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, plus 
loops, arrays, mobile, direction finding, controlled currents, computerized, in- 
stallation, overloads, plus 40 new articles for beginner’s to advanced. $14.00 


AR2618 W1FB’s Antenna Notebook by Dave DeMaw WIFB Get the best 
performance out of unobtrusive wire antennas and verticals. Build tuners and 
SWR bridges. $10.00 


WGP87107 All About Vertical Antennasby William Orr Comprehensive 
coverage of amateur communications. $11.95 


WGP87042 Beam Antenna Handbook by William Orr and Stuart Cowan 
Everything you need to know-about beam design, construction, and opera- 
tion. $11.95 

WGP87077 Simple, Low-Cost Wire Antennas For Radio Amateurs by 
William Orr and Stuart Cowan All New! Low-cost, multi-band antennas; in- 


expensive beams, “Invisible” antennas for hams in “tough” locations! New 
data. $11.95 


AR2200 Antenna Impedance Matching by Wilfred N. Caron Most compre- 
hensive book written on using Smith Charts in solving impedance matching 
problems. $20.00 

ARO0410 Yagi Antenna Design A Ham Radio series polished and expanded 
by Dr. Lawson. $15.00 


AR2995 Reflections will help dispel the half-truths and outright myths that 
many believe are true about transmission lines, standing waves, antenna 
matching reflected power and antenna tuners. $20.00 


AR3118 Reflections—Software for IBM 5-1/4" $10.00 
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| Street 


I city 
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| TOTAL $ QAE OMC 


QVISA 


$10.00 minimum for credit card orders 
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i 
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I Signature 


Phone : 


OYES! Send me 12 issues of 73 at the low rate of $19.97. (Save 43% of cover price.) 
I Canada add $7 plus $1.40 GST. Foreign add $9 surface; $42.00 airmail. 


I GYES! Send me 12 issues of Radio Fun at the low rate of $12.97. (Save 20% of cover price.) 
Canada add $7 plus $.70 GST. Foreign add $12 surface; $36.00 airmail. 
Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
Telephone: (603) 924-4117 (800) 677-8838 FAX: (603) 924-8613 


RF 02/95 


are cia amin ieee mam soak mabe, all 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


FEB 17-18 

SALEM, OR The Salem Repeater Assn. and Oregon Coast Emer- 
gency Repeater Inc, will co-sponsor the 1995 Salem HamFair at 
the Polk County Fairgrounds in Rickreal OR. Time: 9 AM-4 PM. 
Set up 6 PM-9 PM Fri. night and 7 AM Sat. morning. Talk-in on 
the 146.86 Rpt. Contact Evan Burroughs N7IFJ, (503) 585-5924. 


FEB 18 


HORSEHEADS, NY The ARA of the Southern Tier will pre- 
sent a Hamfest at the NY State Armory, 128 Colonial Drive. In- 
door Flea Market. New Equipment Displays. VE Exams start at 
9 AM. Flea Market tables available on a first come basis. Doors 
open 7 AM-3 PM. Contact Jack Slocum, (607) 739-4866. 
TRAVERSE CITY, MI The Cherryland ARC 22nd Annual Swap- 
N-Shop will be held 8 AM-Noon at the Immaculate Conception 
Middle School. VE Exams at 1.PM, walk-ins accepted. Talk-in 
on 146.860. Contact Chuck Mellberg W8SGR, (616) 946-5312. 


FEB 19 

DAVENPORT, IA The 24th annual Davenport (iowa) ARC Ham- 
fest will be at the QCCA Expo Center in Rock Island IL. Flea 
Market. Commercial Exhibits. Talk-in on the WOBXR 146.28/.88 
Rpt. For reservations or details, send an SASE to Kent Williams 
K9UQI, 4245 10th St., East Moline IL 61244. For VE Exam in- 
fo, send an SASE to Roger Franke K9AYK, 2506 E. 29th Ct., Dav- 
enport IA 52803. 


FEB 25 


BISMARCK, ND The Central Dakota ARC will hold its annu- 
al hamfest at the Radisson Inn, 800 South Third St., 8 AM-4 PM. 
Talk-in on 146.85/.25. Ve Exam. Ham/Computer Swapmeet. Con- 
tact Tim NOSDB, (701) 553-6620; or Mark NOFAZ, (701) 255- 
7658. 

LAPORTE, IN The Laporte Civic Auditorium is the place to go 
in order to enjoy the Laporte Cabin Fever Hamfest. This event 
will be sponsored by the Laporte ARC 8 AM-2 PM (Chicago 
time). Computer enthusiasts welcome. Talk-in on 146.610 (-131.8 
PL), or 146.520 simplex. Contact TX John @ (219) 362-1121, or 
SASE to P.O. Box 30, Laporte IN 46351. 

MILTON, VT The Radio Amateurs of Northern Vermont will 
sponsor the Northern Vermont Winter Hamfest at Milton H.S. on 
Route 7. Time: 8 AM-3 PM. Flea Market. Auction. Book Sale, 
more. VE Exams at 9 AM and 2 PM; Commercial exams at 2 PM. 
Tables free while they last, Call for large setups. Talk-in on 145.14 
Rpt. Contact WB2J8J at (802) 879-6589. 


FEB 25-26 


CINCINNATI, OH The 1995 ARRL Great Lakes Div. Con- 
vention will be held at the Cincinnati Gardens Exhibition Center, 
2250 Seymour Ave. Exhibits open at 8:30 AM Sat. and Sun. For 
details, call Stan Cohen WD8QDQ, (513) 531-1011. 


FEB 26 


CUYAHOGA FALLS, OH The Cuyahoga Falls ARC, Inc. will 
hold their 41st annual Hamfest/Computer Show and Flea Market 
at Emidio & Sons, 48 Bath Rd., 8 AM-3 PM. Set-up Sat., Feb. 
25th. For details contact Carl Hervol N8JLQ or Betti Hervol 
KB8PXS, by phone at (216) 497-7047. 


from the manufacturer. 
Buy the battery pack from Periphex— 
where batteries are our only business! 


28 FEBRUARY 1995 


iPCRIPHCX inc. <Q 


the only thing low about our charge is the cost... 


1-800-634-8132 


Periphex, Inc. ¢ 300 Centre Street * Holbrook, MA 02343 ¢ (617) 767-5516 ¢ (617) 767-4599 


LIVONIA, MI Livonia ARC will present its 25th “Silver An- 
niversary” Swap’n Shop 8 AM-3 PM at the Dearborn Civic Cen- 
ter in Dearborn. VE Exams. Talk-in on 144.75/5.35. For info, send 
a4” x 9” SASE, c/o Neil Coffin WASGWL, Livonia ARC, P.O. Box 
2111, Livonia MI 48151, or phone (313) 261-5486. 

NEW BERLIN, WI A Swapfest and Computer Fair sponsored 
by SEWFARS, 146.820 Reptr. Soc., MACE, and The Milwaukee 
Computer Club, will be held at Kuglitsch’s Entertainment Center 
at 16000 W. Cleveland Ave, VE Exams. Reservation deadline is 
Feb. 11th. Make checks payable to SEWFARS/MACE Swapfest, 
and mail with SASE to P.O. Box 102, Delafield WI 53018. Tel. 
(414) 771-1250. Talk-in on 146.820 Rpt. LLBBS (414) 789-1034. 
VIENNA, VA The 19th ARRL sanctioned Vienna Wireless Soc. 
Winterfest will be held at the Vienna Comm. Center. VE Exams 
will be held on Feb. 25th. Talk-in on 146.91 and 146.685. For in- 
fo please call Christine KE4HWE, (703) 560-7399, or Jorge 
KE4DGQ, (703) 729-4711. 


MAR4 


ABSECON, NJ The Shore Points ARC will sponsor its 13th an- 
nual hamfest, “Springfest ‘95” at Holy Spirit HS, on Route 9 (3/4 
mi, south of Route 30. Doors open at 9 AM, Setup at 7 AM. VE 
Exams registreation at 9:30 AM; testing at 10 AM. Flea Market. 
Talk-in on 146.385/.985. For info write to SPARC, P.O. Box 142, 
Absecon NJ 08201. 


MAR 5 


CLEVELAND, OH The Cleveland Winterfest will be at the Cuya- 
hoga County Fairgrounds, Berea OH, 8 AM-2 PM. Set-up at 6 AM. 
VE Exams will be administered early; bring proper IDs, a copy of 
your license, and a check payable to ARRL/VEC. DXCC/WAS 
QSL Checking, Talk-in on 146.73. Contact Hamfest Assn. of Cleve- 
land, P.O. Box 81252, Cleveland OH 44181-0252. Tel. (800) CLE- 
FEST (253-3378); or 999-7388 in the Cleveland area. 
NORTHAMPTON, MA The 11th annual MTARA Amateur Ra- 
dio Flea Market will be held at Smith Vocational School, RTE 9. 
Setup 8 AM. General admission 9 AM. VE Exams 10 AM; con- 
tact Jim WAIZUH, (413) 245-3228, or @ MTMBBS via packet. 
Advance registration strongly recommended, The vendor contact 
is Jim KIMEA, (413) 527-3199, eves. before 2200 EST. 


MAR 10 

ST, LOUIS, MO The Jefferson Barracks ARC will host their 
35th annual Ham Radio Auction starting at 7:30 PM at Concor- 
dia Turners Hall, 6432 Gravois Ave. Talk-in on 146.34/.94 or 
144.61/145.21. Contact Carl H. Hohenberger WBOBZP, 5266 
Parker Ave., St. Louis MO 63139-1340. Tel. (314) 351-7084. 
MAR 11 


FARGO, ND Red River Radio Amateurs will present their Am- 
ateur Radio/Computer Electronics Fair at the West Fargo Fair 
Ground, 8 AM-3 PM. VE Exams start at 1 PM; pre-registration 
required. Talk-in on WOILO 146.76(-). Contact A.R.C.E.E ‘95, 
P.O. Box 3215, Fargo ND 58108-3215. 


MAR 11-12 


CHARLOTTE, NC The Mecklenburg ARS welcomes you to 
the 1995 Charlotte Hamfest/ComputerFair and ARRL Roanoke 


@ One Year Warranty 
Matched cell construction 

HB Case re-build service 

B Long life, extended operating time 


Add $4.00 Shipping & Handling for first battery. 
$1.00 for each add'l battery - U.S, only 
MA residents add 5% tax. 


Available 
from your 


CIRCLE 68 ON READER SERVICE CARD 


Radio Fun 


Div. Convention. Location: Charlotte Merchandise Mart, 2500 E. 
Independence Blvd., in Liberty Hall, (US 74). Hours: Sat, 9 AM- 
5 PM; Sun. 9 AM-2 PM. VEC FCC Exams Mar. 12th; pre-regis- 
ter, or walk-ins accepted as space permits. Contact Charlotte Ham- 
fest, P.O. Box 221136, Charlotte NC 28222-1136. Tel. (704) 841- 
HAMS. Talk-in on W4BFB, 144.69/145.29. 


MAR 12 


BRISTOL, CT The Insurance City Rptr. Club Inc. will hold‘its 
annual Hamfest Flea Market from 9 AM-1 PM (snow date Mar. 
19th), at Bristol Eastern H.S., King St. (RT 229). Talk-in on 146.88 
and 224.80. To reserve tables, send an SASE to Al Gerke NIJWF, 
63 N. Washington St. Apt. 2, Plainville CT 06062-1921; or call 
(203) 747-1925. VE Exams at 10 AM; no walk-ins. To register, 
send an SASE to ICRC, P.O. Box 165, Pleasant Valley CT 06063. 
INDIANAPOLIS, IN The Indiana Hamfest & Computer Show 
will be held at Indiana State Fairground’s Pavilion Bldg., by the 
Morgan County Rptr. Assn. Doors open at 8 AM. Talk-in on 147.06, 
For table reservations or info, send an SASE before Feb. 21st, to 
Deanne Martin N9TEJ, 39 Lake Shore Dr. #14, Martinsville IN 
4615]. Tel. (317) 342-4307. 

YORK, PA The 8th annual York Springfest (Ham & Computer) 
will be held at the York Fairgrounds starting at 8 AM, WSYI VE 
Exams at 8 AM. Talk-in on 146.97(-). For info and advance reg- 
istration, call (7/7) 843-7864, leave message or FAX, or write to 
York Springfest, P:O. Box 526, Red Lion PA 17356. 


MAR 18-19 


FORT WALTON BEACH, FL The Playground ARC will hold 
their 25th annual North Florida Ham/Swapfest at the Ft. Walton 
Beach Fair Grounds, 8 AM-5 PM on the 18th; 8 AM-3 PM on the 
19th. Giant indoor Flea Market. For tables, call Bud K8YNU, (904) 
243-5404, 9 AM-5 PM CDT; or Scott KE4BFT, (904) 244-3182, 
5 PM-9 PM CDT. For RV space only, call Roberta, (904) 862- 
0211, Address all inquiries to PA.R.C., P.O. Box 873, Ft. Walton 
Beh. FL 32549. 


APR 28-30 


DAYTON, OH The Dayton ARA Inc. will hold their annual 
HAMVENTION at Hara Arena. Giant 3 day Flea Market. Ex- 
hibits. Activities for the Non-Ham. FAX: (5/3) 274-8369; FAX- 
Mail (513) 276-6934. BBS via America Online: (513) 276-6930, 
Keyword “Ham”, select “Hamvention”; License exams by ap- 
pointment only; call FAXMail or BBS for details. Mailing address 
Hamvention, Box 964, Dayton OH 45401-0964. Advance regis- 
tration deadline is Apr. Ist for Canada, Apr. 8th for the USA, Flea 
Market tickets by advance registration only. Free bus service will 
be provided between Hamvention, Air Force Museum, Salem Mall 
and Forest Park Mall parking areas. Please call BBS or FAXMail 
for info. 


SPECIAL EVENT STATIONS 


FEB 18-19 


MT. VERNON, VA The Mount Vernon ARC will operate Sta- 
tion N4BV from 1600Z-2000Z both days, to commemorate George 


Washington’s birthday. The station will be located on Washing- 
ton’s Mt. Vernon Estate. Frequencies: Lower General 80m-15m 
phone and CW subbands, Novice 10m phone subband, and 2m 
packet @ WA3TAI.LMD.USA.NOAM. For a certificate, send QSL 
and a 9” x 12” SASE to Steve Schneider WB4EEA, 8602 Cush- 
man Place, Alexandria VA 22308. 


FEB 25-26 : 
GLENVIEW, ILL The Lake County (IL) RACES/ARES Group 
will operate N9US from 1500Z Feb. 25th-2100Z Feb. 26th, ob- - 
serving the end of flight operations at Glenview Naval Air Sta- 
tion after 58 years of naval air service. CW - 3.580, 7.036, 14.030, 
21.140; Phone - 3.880, 7.280, 14.280, 21.320, 28.430; OSCAR 
10/13 satellite 145.910; Packet 145.03. For a certificate, send QSL 
and a 9” x 12” SASE to Lake County RACES/ARES, 1303 North 
Milwaukee Ave., Libertyville IL 60048. 

GRANDE PRAIRE, ALBERTA, CANADA Members of the 
Peace Country ARC will operate CQ6ARC from the site of the 
1995 Canada Winter Games. Operation will be from 1700Z-2300Z 
each day, around 14.240 MHZ(+/-); also, Satellite AO-27 and FO- 
20; as conditions permit. For a certificate, send QSL and a 9” x 
12” SASE to CG6ARC, P.O. Box 767, Granada Prairie, Alberta, 
Canada T8V 3RS5. } 
VIRGINIA BEACH, VA The Virginia Beach ARC will operate 
WA4TGE 1400Z Mar. 25th-2000Z Mar..26th, to commemorate 
the 104th Anniversary of the NORWEGIAN LADY. CW - 10 kHz 
up from the bottom of the Novice subbands; Phone - 3.880, 7.280, 
14.280, 21.280, 28.363, and 146.550. For a certificate, send QSL 
and SASE to VBARC, P.O. Box 62003, Virginia Beach VA 23462. 


MAR 11 


KINCARDINE, ONT. CANADA Station VE3LPE will oper- 
ate 1400Z-2200Z to commemorate the birthday of Albert Ein- 
stein, and the peaceful use of nuclear energy. Operation will be in 
the lower portion of the General 80, 40, 20, 15, and 10 meter sub- 
bands. For a certificate, send QSL and a 9” x 12” SASE to Kevin 
Pickles VE3LPE, 638 Johnston Cresc., Kincardine, ONT N2Z 157, 
Canada. 

WICHITA FALLS, TX The Wichita ARS will hold its 15th an- 
nual Hamfest at the Wichita Falls Activity Center 8 AM-4 PM. 
Set-up Fri. Noon-8 PM or by appointment. Sat. Set-up 6 AM. For 
more info call Steven Guerra WBSLCN, (817) 723-2159 or (817) 
723-6500. 


MAR 12-13 

WATERFORD, WI The 1995 Wisconsin QSO Party will be on 
the air 1800Z Mar. 12-0100Z Mar. 13. Entries must be postmarked 
by Mar. 31st, 1995. Contact Wisconsin QSO Party, West Allis RAC, _ 
P.O. Box 1072, Milwaukee WI 53201 for complete details. 


MAR 18 


MACON, GA The Macon ARC will operate W4BKM 1400Z- 
2300Z at the 13th annual Cherry Blossom Festival. Phone: 7.235, 
14,235, and 21.335; CW: 7.135, 14.035, and 21.135. For a cer- 
tificate send QSL and a 9” x 12” SASE to Macon ARC, P.O. Box 
4862, Macon GA 31208. 


Radio Fun Fil 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and dump it, 
but you know you'll get a far more realistic price if you have it out where 100,000 active ham potential buy- 
ers can see it, rather than the few hundred local hams who come by a flea market table. Check your attic, 
garage, cellar, and closet shelves and get cash for your ham and computer gear before it’s too old to sell. 
You know you're not going to use it again, so why leave it for your widow to throw out? That stuff isn’t get- | 
ting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)-comes to 25 cents a word for individual (noncom- 
mercial) ads, and 80 cents a word for commercial ads. Don’t plan on telling a long story. Use abbreviations, 
cram it in. But be honest. There are plenty of hams who love to fix things, so if it doesn’t work, say so. 
Make your list, count the words, including your call, address and phone number. Include a check or your 
credit card number and expiration. If you’re placing a commercial ad, include an additional phone number, 
separate from your ad. 

This is a monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; 
then be prepared. If you get too many calls, you priced it too low. if you don’t get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help 
make a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Joyce Bocash, Radio Fun Flea Market, 70 Route 202N, Peterborough NH 
03458 and get set for the phone calls. 


Personalized caps, T-shirts, mugs, mouse pads, 
license plates. Request free color brochure with 
designs. Donovan Deily WA3B, RD2 Box 
2088A, Leesport PA 19533-9653. RF234 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $45 assembled. 9025 
Coldwater Rd., Building 100A, Fort Wayne IN 
46825. RF251 


MAHLON LOOMIS, INVENTOR OF RA- 
DIO; by Thomas Appleby, (Copyright 1967). 
Second printing available from JOHAN K.V. 
SVANHOLM, N3RF, SVANHOLM RE- 
SEARCH LABORATORIES, P.O. Box 81, 
Washington DC 20044. Please send $25.00 do- 
nation with $5.00 for S&H. RF445 


GET YOUR “FCC COMMERCIAL GEN- 
ERAL RADIOTELEPHONE LICENSE”. 
Electronics Home Study. Fast, inexpensive! 
“Free” details. COMMAND PRODUCTIONS, 
D-175, Box 2824, San Francisco CA 94126- 
2824. RF460 


PRINTED CIRCUIT BOARDS for projects 
in 73, Ham Radio, OST, ARRL Handbook. List, 
SASE. FAR CIRCUITS, 18N640 Field Ct., 
Dundee IL 60118. RF595 


WANTED: BUY & SELL All types of Elec- 
tron Tubes. Call (612)429-9397, Fax (612)429- 
0292. C & N ELECTRONICS, Harold Bram- 
stedt, 6104 Egg Lake Road, Hugo MN 55038. ~ 

 RF620 . 


MILLIWATTERS: LOW BAND QRP trans- 
mitter plans, $1.00. EASY ASSEMBLY! CA- 
PULET, INC., P.O. Box 86, Getzville NY 
14068, (716) 691-8656. RF795 


PERSONAL AUTOPATCH! j*COM SDP- | 
600 Simplex/Duplex Smart Patch. In mint 
condition, with manual. $200. Call Clark 
(N7TDT) at (801) 825-4811. RF800 | 


FREE HAM GOSPEL TRACTS, SASE, N3FTT, 
5133 Gramercy, Clifton Heights PA 19018. 
RF960 


If you don’t read the February issue of 73 
Amateur Radio Today, here is some of what you’ re 
missing: 

¢ “Grounding and Lightning Protection,” a 
special two-part series begins this month, written 
by Glen E. Zook WSUOJ. Part 1 explains how to 
protect your shack and yourself from lightning. 
Don’t let nature’s fury ruin your ham shack or 
your body . . . that could spoil your day. Next 
month: RF grounding. 

¢ Build a dual bi-square loop for use on 20 and 
2 meters. Frank Kamp KSDKZ shows you how 
to put together an easy wire antenna for two of 
amateur radio’s most popular bands. 


Why Militant Gays Hate 73 Magazine 


What You Missed in a yurrciyniee 
. [7s Amateur 
Radio Today 


Kurtz W6PRO is an up- 
dated and improved ver- 
sion of “World of the Brass 
Pounders,” an article first 
published in 1978 in Wayne 
Green’s Kilobaud maga- 
zine. The author has adapt- 
ed his idea, which was 
based of the 6502 microprocessor, to the modern 
PC family of computers. Use this clever device to 
decipher Morse code right off the air or to improve 
your own fist. 

¢ Marty Gammel KA@NAN shows you how to 
build your own “Cheap Dual-Band Yagi,” a fine 
VHF/UHF beam made from old TV antennas. 

¢ We have the best reviews in 73, and this month 
Steve Katz WB2WIK/6 gives you a very thorough 
look at Yaesu’s new FT-900AT HF Transceiver. 
The FT-900AT is the latest compact mobile rig 
from Yaesu and it features base station perfor- 
mance along with a detachable faceplate. 

e Pete Putnam KT2B reviews Midland’s Mod- 


Militant gay activists are angry over Wayne’s editorials taking them 
to task for suing the ARRL because the League refused tovcarry ads in 


QST soliciting membership in their gay ham group. Wayne has made 
it clear in his editorials that he thinks ham suers are ham sewers and 
the lowest of the low. “This is a hobby, so let’s let the lawyers make 
their money elsewhere,” he says. He also believes in the freedom of 
the press, and part of that is the right of publishers to decline any ads 


without having to give a reason. The gay group had previously pre- 


sented Wayne with their appreciation award for running their ads in 


73: 


The first thing most 73 subscribers read every month is Wayne’s ed- 
itorial, where he calls a spade a spade. His editorials not only discuss 
every aspect of amateur radio, but he even gets you to thinking about 
things like cold fusion, computers, Amelia Earhart, welfare reform, 
school reform, health care reform, politics, religion, and so on. The 
operative here is that he gets you to think. When’s the last time that 


happened? 
Other Benefits 


If you check out the other ham rags you’ ll find that 73 not only pub- 
lishes more new equipment reviews than they do, it publishes them 
months earlier. You do want to know what users think of the new 
stuff, don’t you? One of the more fun aspects of hamming is buying a 
new piece of equipment and putting it on the air. 

Then there’s your need for a reference library when you get interest- 


el 18-405 and 18-410 base station antennas. These 
verticals offer good VHF/UHF performance at a 
moderate price. 

¢ February’s 73 also features a review of the 
Down East Microwave DEM 144-28K and DEM 
222-28K Linear Transverters from Pete Putnam 
KT2B. These units represent a big step forward 
in transverter design. Get on all-mode VHF and 
UHF with that faithful HF rig you’re already 
familiar with. It is a lot cheaper to consider a 
transverter—but is it right for you? 

¢ Steve Katz WB2WIK/6 has also provided us 
with an excellent review of the Sentech Model 
Q144-8 2 meter Quagi antenna. Wayne Overbeck 
N6NB, inventer of the Quagi, happens to be a 
friend of Steve’s, and in the spirit of ham radio, 
he lends his insight to this review. By the way, if 
you’ ve never seen one, a Quagi kinda looks like 
the offspring of a quad and a yagi. 

- eA lot of people have been asking about Radio 
Shack’s DSP-40 add-on digital signal processor, 
so this month Don Johnson K7UGQ reviews all 
the features and reports on its performance. 

¢ As always, 73 brings you the best columns 


e More New Equipment Reviews 
e More Construction Projects 

e Endless Green Editorials 

¢e DXing—DXpeditions—CW 
e RTTY—Packet—Repeaters 
e Contests—Antennas 

e Satellites—QRP—AMTOR 

e Clover—Certificate Hunting 


e Even More Antennas 


ed in some new aspect of the hobby. Suddenly you want to find out 


everything you can about packet, ATV, SSTV, or our many 

ham satellites. That’s when the value of your ham reference 
library becomes important. And since 73 covers every ham 
interest, not mainly contests (like CQ) or club news (like 


QST), your back issues are a gold mine. 


Yes, Wayne can be a nag, trying to get you out of your rut, 
or to lose weight or stop smoking so you'll live longer (and 
happier). Rag-chewing is fine. So’s making 30-second totally 
sterile DX contacts just so you can collect a QSL card. Or 
beating your brains out in contests. But our hobby has much 
more than that to offer and Wayne will be after you to try 


something new. 


If you haven’t discovered the fun of building stuff you’ ve 
got a whole new experience ahead of you. 73 publishes more 
simple home construction projects than all the other ham rags 
combined. There are a ton of wonderful ham kits being of- 
fered these days, making it easier to get the parts you need to 


build things at home. 


So there you have it. Thought-provoking (or just plain pro- 
voking) editorials, lots of construction articles, a ton of anten- 
na projects, and more equipment reviews than any other mag- 
azine. You’Il never be short of interesting things to talk about 
on the air if you subscribe to 73. Procrastination is the thief of 
fun, so put your credit card number on the subscription form 
and send it in, or call the 800-number. Let’s get started. 


NAME 


ADDRESS 


CITY 


Card# — 


e Weather Satellites 
e Ham Politics—Club Activites 
e Microwaves—Test Equipment 


Subscribe Now! 


every month! In February’s “Hamsats,” Andy 
McAlister WA5ZIB brings you the latest on 
UoSAT-D and on the WiSP for Windows program. 
In addition to doing all the things you expect in 
9600 baud satellite operation, WiSP also contains 
tracking software, drivers for rotator interfaces, 
event scheduling, and message composition. You 
should see all the beautiful pictures sent via satel- 
lite as digital files! 

¢ Joe Carr K4IPV looks at filter design soft- 
ware in this month’s “Carr’s Corner.” Check out 
Joe’s look at Filtech from Number One Systems, 
Ltd. 

¢ Dr. Mark I. Leavey, M.D., WA3AJR takes a 
diversion in this month’s “RTTY Loop.” Mark 
digs into his mailbag to answer whatever the read- 
ers want to know. Readers like you. 

You should read the February issue, and every 
issue of 73 Amateur Radio Today! Order now and 
save $15 off the cover price. You’ll receive a 
one-year subscription (12 issues in all) to the best 
ham magazine money can buy, for just $19.97. 
For instant service call toll-free (800) 289-0388. 
Do it today! 


3 Amateur 


=I 
Send this form or call 


800-677-8838 
or Fax 603-924-8613 


YOUR CALL 


STATE 


MC 
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LJ Visa 


(_J yes! Sign me up for a year of 73 Amateur Radio Today for $19.97. (Save 43% of cover price.) 


Canada add $8.40 postage and GST. Foreign add $9 surface; $42.00 airmail 


J Heck, sign me up for 73 & Radio Fun for $30.00 a year. 


(Save another $2.94—in addition to the already substantial savings.) 
Canada add $16.10 postage and GST. Foreign add $21 surface; $78.00 airmail for both. 


CL} Check 


Cy AMEX 


Exp. Date G9502G996 
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new products 


Work all the HF bands and receive 300 kHz 
to 29.995 MHz with Icom’s next generation 
IC-738 transceiver. SSB, CW, AM, and FM 
are built into this rig, which provides a full 100 
watts output (40 watts in FM). A heat sink with 
two large cooling fans ensures stable 100% 
duty cycle operation—great for DXing 
marathons. 


CCTV 


CCTV Corporation has announced the in- 
troduction of the GBC CCD-600PH Pincam. 
This new camera’s revolutionary design will 
allow users to place the camera virtually any- 
where for completely undetectable surveil- 
lance and many ATV applications. The cam- 
era is 1-1/2"W x 1-1/2"D x 3/4"D. The Pin- 
cam’s ultra-miniature size is enhanced by the 
built-in 3.6mm or 5.5mm pinhole lens. 

This camera’s built-in electronic shutter 
automatically compensates for lighting changes. 
Simply mount the camera behind a 1/16” hole 
to obtain a clear picture. The Pincam’s 
resolution is over 400, lines with a sensitivi- 
ty of 0.2 lux. For more information contact 
CCTV Corp., 280 Huyler Street, South Hack- 
ensack, NJ 07606; 201-489-9595, 800-221- 
2240, FAX 201-489-0111. Or circle Reader 
Service No. 206. 


The IC-738 in- 
corporates next gen- 
eration circuitry with 
ICOM’s unique Di- 
rect Digital Synthe- 
sizer (DDS) IC. 
High-tech and com- 
pact, the PLL unit 
provides precise fre- 
quency resolution to 
1 Hz. Other features 
include a built-in an- 
tenna tuner, Double Band Stacking Register 
(DBSR), three scanning functions, passband 
tuning (PBT), and a notch filter. 

The suggested retail price for the IC-738 
is $1,935. For more information, please visit 
your favorite dealer or contact [COM Ameri- 
ca, Inc., 2380-116th Avenue N.E., Bellevue, 
WA 98004; (206) 454-8155. Or circle Reader 
Service No. 201. 


AEA 


Advanced Electronic Applications has be- 
gun shipping the new AEA FAX III. The AEA 
FAX III is a stand-alone, multi-intensity, gray- 
scale, HF weather fax demodulator and dis- 
play software package. This product allows 
amateurs to colorize received weather fax im- 
ages. This pseudo-color feature allows users 
to choose from 256 colors to clarify images 
or just to make them more appealing. Export 
to GIF or PCX files for manipulation in oth- 
er graphics programs, then include them in 


30 FEBRUARY 1995 


newsletters, letters, or other publications. 
This IBM-compatible software receives 
satellite maps and WEFAX images in 16 
levels of gray. It also receives and decodes 
CW, RTTY, and NAVTEX transmissions. There 
are many more features, too. The suggested 
retail price is $149. For more information, 
please visit your favorite dealer or contact 
Advanced Electronic Applications, Inc., P.O. 
Box C2160, Lynnwood, WA 98036; 206-774- 
5554, FAX 206-775-2340. Or circle Reader 
Service No. 207. 


Radio Fun 


CABLE X-PERTS 


CABLE X-PERTS has a new 1995 catalog 
available for interested amateurs. This catalog 
provides a lot of technical information on coax 
cable and related products, prices included. In 
addition, CABLE X-PERTS has a solution for 
hams who have difficulty installing PL259 or 
N-type connectors, The company will install 
these connectors at $5 per connection plus the 
cost of the connector on any of their coax ca- 
bles (except LMR series). All connections are 
soldered, HI-POT tested, continuity-checked, 
and sealed with UV-resistant heat-shrink tub- 
ing. Normal turnaround time is 10 business 
days. 

For a catalog, please mail a Self-Addresed 
Stamped Envelope (SASE). For more infor- 
mation contact CABLE X-PERTS, Inc., 113 


McHenry Rd., Suite 240, Buffalo Grove, IL 
60089-1797; (800) 828-3340 (orders only), 
(708) 506-1886 (technical info), (708) 506- 
1970 (FAX). Or circle Reader Service No. 204. 


TEKTRONIX 


Tektronix, a leader in oscilloscope tech- has introduced a complete portfolio of prod- 
nology and instrumentation for nearly 50 years, 


MFJ 


MFJ Enterprises has in- 
troduced the MFJ-114 12/24- 
hour 2.3" LED digit clock. 
This clock is so large it could 
time a football game, but it 
is really made for the ham 
shack. This clock features 
giant 2.3" red LED digits— 
nearly the width of a 2 me- 
ter handheld. The display is especially bright, 
too. 

The MFJ-114 can be mounted to the wall 
or the ceiling, and the clock is easy to oper- 
ate. It is powered from house current and fea- 
tures a battery backup. The price is $39.95. 
For more information or to order, visit your 
favorite dealer or contact MFJ Enterprises, 


ARTSCI 


ARTSCI’s 1995/1996 U.S. Repeater Map- 
Book is the perfect traveling companion for 
the radio enthusiast. This 5th edition has been 
totally redesigned to better serve the traveling 
amateur. New highly detailed maps enhance 
the presentation of the popular amateur 
repeaters. In an effort to show every open 
repeater, a detailed city-by-city listing 
accompanies every state map. 

Maps show all major highways and cities 
in each state. New in this year’s edition are 
table listings of all open repeaters in each state. 
Ask for the new MapBook at your favorite 
dealer or contact ARTSCI Inc., P.O. Box 1428, 
Burbank, CA 91507; (818) 843-4080, FAX 
(818) 846-2298. Or circle Reader Service 
No. 202. 


ucts called TekBench, representing high-val- 
ue low-cost products. More than 40 different 
basic test and measurement products are avail- 
able in the TekBench portfolio, including os- 
cilloscopes, function generators, universal 
counters and counter/timers, bench-top mul- 
timeters, power supplies, and measurement 
accessories. 

All TekBench instruments are compatible, 
fully integrated, and have a uniform look and 
feel for simple, easy use by folks with a wide 
range of technical skills. For the name of an 
authorized dealer call 1-800-426-2200 (press 
“1” when prompted). Or contact Tektronix, 
P.O. Box 500, Beaverton, OR 97077-0001. Or 
circle Reader Service No. 203. 


Inc., P.O. Box 494, Mississippi State, MS 39762; 
(601) 323-5869, FAX (601) 323-6551, or toll 
free 800-647-1800 (orders only). Or circle 
Reader Service No. 205. 
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April 28, 29,30, 1995 
General Chairman, Ken Allen, KB8KE 


* Giant 3 day Flea Market 


When and Where 

April 28, 29 and 30, 1995; Dayton, Ohio at Hara Arena 
Communications 

FAXMail (information sent to you via FAX): (513) 276-6934 
BBS via America Online: Keyword “Ham”, Select “Hamvention” 
PHONE: (513) 276-6930. For fast response, please obtain 
the committee Voice Mail box numbers via FAXMail or BBS. 
FAX (incoming): (513) 274-8369 

MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964 
Special Services 

Lodging information and special award nomination forms are in 
our 1994 Program. Call FAXMail or BBS for more information. 
License Exam by appointment only. Call FAXMail or BBS for 
details. 

Deadlines 

In order to have time to return tickets to you, we must have 
advanced reservation orders postmarked not later than 

April 8 (USA) or April 1 (Canada). Tickets will not be mailed 
before January 15th, 1995. Ticket requests that are received 
AFTER the deadline will be processed and HELD for pick-up 
at Hara Arena. Tickets can be picked up beginning 
Thursday, April 27 at 8:00 a.m. 
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Asst. General Chairman, Dick Miller, N8CBU 


* Activities for the Non-Ham 


Flea Market 

Flea Market Tickets (valid all 3 days) will be sold INADVANCE 
ONLY. No spaces sold at gate. A maximum of 3 spaces per 
person (non-transferable). Electricity is available in a portion of 
the last Flea Market row for $40 additional per space. Rental 
tables and chairs are not available in the Flea Market. Vendors 
MUST order an admission ticket for each person when ordering 
Flea Market spaces. Please send a separate check for Flea 
Market space(s) and admission ticket(s). Spaces will be 
allocated by the Hamvention committee from orders received by 
February 1. Please use 1st class mail only. 


Notification of Flea Market space assignment will be mailed by 
March 15, 1995. Checks will not be deposited until after the 
selection process is complete. Please indicate in the box below 
if you would like to attend regardless of Flea Market space 
assignment. 

Free bus service 

Free bus service will be provided between Hamvention, Air Force 
Museum, Salem Mall and Forest Park Mall parking areas. We 
are investigating ways to improve service to hotels. Please call 
our BBS or FAXMail for specific information. 

Returned Checks 

A $20 service charge will be assessed on all returned checks. 


| HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. 


Daytime Phone #(__) 


Evening Phone #(__) 
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How Many 
Advance Registration oe @gi200° —§ 
Enclose check or money order for amount indicated in Grand Banquet @ $23.00** $ 
U.S. dollars and type or print your name and address clearly. Alternate Activities 
Make checks payable to: Saturday Luncheon @ $9.00 $ 
Dayton HAMVENTION Mail to - Sunday Luncheon ___@ $8.00 $ 
Dayton Hamvention Box 1446, Dayton, OH 45401-1446 Flea Market$ _  $35/1 space 
(Max.3 spaces) $70/2 adjacent 
Flea Market tickets Please check one and enclose two checks. $160/3 adjacent $ 
(1 Send admission tickets only if flea market space(s) assigned. Electricity add $40.00/space $ 
{J Send admission tickets regardless of flea market space assignment. Covered tent _____ $230.00 ea. $ 
Total $ 

Name Call 
Address 

: - - * $15.00 at door 
City __________________State ____2ip+4 Ahes ner **$25.00 at door, if available 

t+ Admission ticket must be 


ordered with flea market spaces 


uilt-in Tutor! 


Ta (Deluxe) 


PM IS BA 


Information at your fingertips. Everything you need to know about operating the new 
TH-79A(D) FM dual-bander (144MHz/440MHz) can be viewed in its unique dot-matrix LCD 
with alphanumeric display:: No need for the manual. In addition to this innovative guide 
function, the TH-79A(D) sports a user-friendly menu system, providing easy access to the 
many powerful features of this slim-line handheld transceiver. Such as 82 non-volatile 
memory channels with ID, DTSS. and page functions, and a DIMF memory function 
for auto-dial operation, Full-crossband duplex operation is available, as is the ability to 
receive two frequencies on the same band (VHF+VHF or UHF+UHF) simultaneously. 
And thanks to the FET power module, long hours of operation are possible on one charge. 
With the TH-79A(D), transceiver technology. enters the 21st century. 
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KENWOOD COMMUNICATIONS CORPORATION 
AMATEUR RADIO PRODUCTS GROUP 

P.O. BOX 22745, 2201 East Dominguez’ St., Long Beach, CA 90801-5745 

eCustomer Support/Brochures (310) 639-5300 

*Repair Locations/Parts (800) KENWOOD eBulletin Board Service (BBS) (310) 761-8284 


KENWOOD ELECTRONICS CANADA INC. 


6070 Kestrel Road; Mississauga, Ontario, Canada LST 1S8 


94ARD-1071 
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Feotures 


B 2.1W approx: output {144MHz), 2W approx. output (440MHz) from 
MOSFET power module and supplied 6V battery; 5W approx. output 
-ysing optional PB-34 @ Dot-matrix LCD with menu/quide system 

B 82 non-volatile memory channels with 1D 

8 DIMF keypad with memory function 

B DISS (Dual-Tone Squelch System) with poge 

B Built-in CTCSS tone encoder/decoder @ Automatic band change 


8 Power-on call sign display  & Auto repeater offset (VHF) 


] Wide-range flexible antenna & Input teen 9 Warning 


' & 3-position output power control 

- WAuto power-off and battery save function W Time-out timer 

~ a Memory channel lock-out (scon mode} 

WH Goss-hand repeater function. Page answer-hack function | 

} ‘W Channe display function: B Wideband receiver coverage, including 

f AM teceive on the aircraft bond" Clone function 
Wifi fox MARS/P us’ s 
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“Permits required, Specifications quaranteed for Amateur bands only. 


KENWOOD 


